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THE  SECRETARY  OF  WAR, 


TRANSMITTING 


The  report  of  the  commanding  officer  of  the  Watertown  Arsenal  of  tests  of 
materials  for  industrial  and  other  purposes  made  at  said  arsenal  during 
the  fiscal  year  ended  June  30,  1891. 


March  10,  1892. — Referred  to  the  Committee  on  Manufactures  and  ordered  to  be 
.  printed. 


War  Department, 
Washington  City,  Fehrnary  19,  1892. 

Sir  :  In  compliance  with  the  provisions  of  the  act  making  appropri¬ 
ations  for  sundry  civil  expenses  of  the  Government  for  the -fiscal  year 
ending  June  30,  1886,  and  for  other  purposes  (23  Statutes,  page  502), 
I  have  the  honor  to  transmit  herewith  the  report  of  the  commanding 
'officer  of  the  WatertoAvn  Arsenal,  dated  February  11,  1892,  of  tests  of 
iron,  steel,  and  other  materials  for  industrial  purposes,  made  with  the 
United  States  testing  machine  during  the  fiscal  year  ended  June  30, 
1891, 


Yery  respectfully. 


S.  B.  Elkins, 

Secretary  of  War, 


The  Speaker  of  the  House  of  Representatives, 


Watertown  Arsenal, 
Watertown,  Mass.,  February  11,  1892. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  tests  of 
materials  for  industrial  and  other  purposes  made  at  this  arsenal  during 
the  fiscal  year  ended  June  30,  1891,  in  compliance  with  the  require¬ 
ments  of  the  act  of  Congress  appropriating  funds  for  the  testing 
machine. 

The  total  number  of  specimens  tested  during  the  year  was  3,207,  of 
whicli  number  390  were  specimens  of  gun  metal,  960  tests  of  other 
material  for  the  Ordnance  Dex)artment,  352  were  tests  for  other  Gov¬ 
ernment  departments,  613  industrial  tests,  and  892  private  tests. 

The  report  contains  the  results  of  tests  made  for  the  Ordnance  De¬ 
partment  and  other  departments  of  the  Government;  tests  to  deter¬ 
mine  the  suitability  of  the  material  reiuesented  for  ordnance  construc¬ 
tion,  or  such  other  purposes  as  the  material  may  be  intended  for. 

This  comprises  the  tests  for  quality  of  material  used  in  the  current 
work  of  the  Government. 
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TESTS  OF  IRON,  STEEL,  AND  OTHER  MATERIALS,  1891. 


Under  the  class  of  investigative  work,  tests  have  been  continued 
upon  internal  strains  in  iron  and  steel  cylinders,  in  forgings  and  in 
cold-rolled  bars,  and  observations  made  upon  the  effects  of  annealing 
temperatures  in  relieving  these  strains.  • 

A  large  number  of  tests  have  been  made  upon  the  series  of  steel-rail 
tests  in  tlie  class  of  railroad  material.  The  physical  properties  have 
been  determined  and  chemical  analyses  made  of  a  collection  of  rails 
representing  a  wide  range  in  material,  comprising  specimens  from 
brands  of  steel  rails  among  the  first  introduced;  also  from  rails  of 
recent  manufacture.  Much  Aaduable  information  has  been  developed 
by  these  tests.  I 

An  important  feature  was  shoAvnpn  the  tests  of  certain  rails  which 
had  been  in  service.  It  was  fouiKi  that  a  remarkable  difference  in 
toughness  was  displayed  accordibg  to  whether  the  rail  was  bent  in  a 
doAvnwaixl,  the  base  being  then  unVler  tension,  or  an  upward  direction, 
the  head  being  under  tension.  .  ' 

The  doAvnward  bends  were  characterized  by  toughness,  while  an 
upward  bend  aa  ould  cause  a  brittle  fracture.  This  behavior  AAms  very 
prominent  in  a  soft  rail  which  had  sIioaa  n  considerable  hoAV  of  the  metal 
of  the  head  under  the  Avheel  pressures. 

Work  on  riveted  joints  has  been  continued,  supidying  data  upon  the 
strength  of  joints  intermediate  betAA  een  the  more  elementary  and  the 
complex  types,  AAdiich  have  been  tested  and  included  in  earlier  reports. 

The  retesting  of  material  after  a  period  of  rest  has  furnished  further 
information  concerning  the  ellect  of  overstraining  upon  the  elastic 
properties  of  steel. 

Experiments  upon  the  endurance  of  rotating  shafts,  uxion  building 
stones,  brick  xiiers,  the  adhesion  of  nails  in  Avood,  the  strength  of  cord-* 
age,  are  also  included  in  this  report. 

The  investigative  tests  Avhich  have  been  continued  from  the  previous 
year  are  still  in  jirogress. 

Some  classes  of  tests  inaugurated  require  intervals  'of  rest  before 
their  com])letion,  both  the  tem])orary  and  i)ermanent  effects  or  tenden¬ 
cies  toAvard  recuperation  of  the  material  after  siiecial  treatment  being 
investigated.  This  fact,  and  further  the  varied  nature  of  the  Avork  of 
the  testing  macliine,  generally  causes  investigative  tests  to  extend  be¬ 
yond  the  limits  of  one  report,  AAUich  contains  the  AAmrk  done  during 
the  iiscal  year. 

The  receipts  and  exi^enditures  Avere  as  folio avs  : 

TESTING  MACHINE,  1891. 

Amount  appropriated .  $10,  000.  00 

Received  for  private  tests . ^ . '  1, 119. 06 

11, 119.  06 


Amount  expended  for  services  and  labor . ^ .  8,788.39 

Amount  expended  for  light,  power,  tools,  imiilements,  and  material  for 
test .  2, 330.  67 

11, 119  06 

Very  respectfully,  your  obedient  servant, 

J.  W.  Eeilly, 

Major^  Ord.  Dept.j  TJ.  8.  A.,  Commanding, 

The  Chief  of  Ordnance,  U.  S.  Army, 

^Yas^lmgton^  J).  G, 
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SPECIMENS  FROM  TUBES  AND  JACKETS. 
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Tube  No.  77. 

No.  4389. 

Marks, 

Diameter,  ''.505. 

Seetional  area,  .20  square  incli. 

Dauged  length,  2  ". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

« 

Pounds. 

200 

1,  000 

Pounds. 

1,000 

5, 000 
10,  000 
20,  000 
30,  000 
35,  000 

40,  000 

41,  000 

Inch. 

0. 

.  000100 

Inch. 

0. 

.  000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2,  000 

. 000250 

.  000150 

4,  000 
6,000 

7,  000 

8,  000 

. 000550 

. 000300 

.  001050 

.  000500 

.001300 
.  001650 

.  000250 
.  000350 

. 000050 

.  000050 

8.  200 
8,400 

8,  600 

.  001750 

.000100 

Elastic  limit. 

42, 000 
43, 000 
44,  000 

.009500 

.010850 

. 007750 
.001350 

. 007900 

. 007850 

8,  800 

9,  000 

9,  200 
16,  620 

.011800 

. 000950 

45^  000 
46,  000 
83, 100 

, 013100 

. 001300 

. 014100 

.  001000 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  83, 100 

Elastic  limit  per  square  inch  of  original  section . . . do. ..  41.  000 

Elongation  per  inch  after  rupture . inch. .  .  2800 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001750 

Eeduction  in  diameter  at  point  of  rupture . . . do. . .  .105 

Keduction  in  area  after  rupture,  per  cent  of  original  section .  37. 1 

Position  of  rupture . . at  middle  of  stem 

Character  of  broken  surface . silky,  interspersed  with  fine  granulation  near  the  circumference 

Elongation  of  inch  sections . '‘.27*,  ".29* 
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3.2-lNCH  B.  L.  STEEL  FIELD  GUNS 


No.  4399. 

ivr.vvlro  32E77T 
lUtllKh,  BT5O 

Diameter,  ^^505. 

Sectional  area,  .20  square  incli. 
Gauged  length,  2 


Apidied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

200 

1,  000 

Pounds. 

1,000 

5,  000 

•  Inch. 

0. 

. 000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0.. 

Initial  load. 

2,  000 

4,  000 

lOi  000 
20,  000 
30,  000 
35,  000 

. 000350 

. 000250 

.  000600 

. 000250 

6,  000 
7,000 

8,  000 

8,  400 

8,  600 
8,800 

9,  000 

9,  200 
9,400 

9,  600 

.  001000 

.  000400 

.  001100 

.000100  - 

0. 

40;  000 
42, 000 

43,  000 

44,  000 
-45, 000 
46,  000 

.  001350 

. 000250 

. 001400 

.  000050 

0. 

' 

. 001450 

.  000050 

.  001500 

. 000050 

.  001550 

. 000050 

— 

.  001600 

. 000050 

1 

47,'  000 
48, 000 
49, 000 

.  001600 

0. 

. i . 

. 001050 

. 000050 

9'  800 
10,  000 
10, 200 
10,  400 

.  001650 

0. 

50i  000 

51,  000 

52,  000 

53,  000 

54,  000 

55,  000 
94,  300 

. 001750 

. 000100 

Elastic  limit. 

.  002050 

.000300 

.  002600 

. 000550 

10'  600 

.  004400 

.001800 

. 

10' 800 

. 006205 

. 001800 

lli  000 
18,  860 

.  007050 

.  000850 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  orioinal  section . . . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Eeduction  in  diameter  at  point  of  rupture . . 

Eeduction  in  area  after  rupture,  per  cent  of  original  section  . . 

Position  of  rupture . 

Character  of  broken  surface . 

Elongation  of  inch  sections . 


..pounds..  94,300 

. do...  50,000 

. inch..  .2200 

. do...  .001750 

. do _  .  105 

.  37.1 

1".  1  from  the  neck 

. silky 

. . ".25*,  ".19 


11 


3.2-INCH  B.  L.  STEEL  FIELD  GUNS. 

No.  4374. 

maiKb,  m  t,  o 
Diameter^  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
jjer  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Po^mds. 
200 
1,000 
.  2, 000 

Pounds. 

1,000 

5,  000 
10,  000 
20,  000 

Inch. 

0. 

.000150 

Inch. 

0. 

. 000150 

Inch. 

0. 

0. 

Inch. 

0. 

i 

Initial  load. 

. 000400 

.  000250 

• 

4,000 

. 000650 

. 000250 

6, 000 

7,  000 

8,  000 

8,  200 
8,400 

8.  600 

30'  000 

35,  000 

. 000950 

. 000300 

.  001 100 

. 000150 

0. 

40; 000 

41,000  ' 

42,  000 

43,  000 

44,  000 

.  001350 

.  000250 

.  001400 

.  000050 

Elastic  limit. 

.  009800 
. 010400 

. 008400 
. 000600 

.008150 

. 008150 

8,  800 

.  010900 

.  000500 

9i  000 

45,  000 

.  0118.50 

.  000950 

9;  200 

46,  000 
81, 600 

. 013550 

. 001700 

16,  320 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  sectimi . . . pounds . .  81,  COO 

Elastic  limit  per  square  inch  of  original  section  . '. . do . . .  41 ,  000 

Elongation  per  inch  after  rupture . . . inch . .  .  2450 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001400 

Eeduction  in  diameter  at  point  of  rupture . do. . .  .  105 

Keduction  in  area  after  rupture,  per  cent  of  original  section . . .  37. 1 

Position  of  rupture . 1".05  from  the  neck 

Character  of  broken  surface . silky,  20  per  cent  interspersed  with  granular  metal 

Elongation  of  inch  sections . ".19,  ".30* 


Tube  No.  83. 


No.  439(1. 


IVTurlcs 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

200 

1,000 

2, 000 
4,000 

6.  000 

7,  000 

8  000 

^oun  ds. 
1,000 
.  000 

Inch. 

0. 

.  0001.50 

Inch. 

0. 

.  0001.50 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

10;  000 
20,  000 

. 000450 

. 000300 

— 

.  000850 

. 000400 

30!  000 

. 001250 

. 000400 

35,  000 

.  0014.50 

. 000200 

0. 

40, 000 

.001600 

. oooioo 

si  400 

8,  600 

8.  800 

9  000 

42i  000 
43, 000 

. 001700 
. 010450 

.  000100 
. 008750 

. 000150 

. 000150 

Elastic  limit. 

44i  000 

. 010900 

. 000450 

45i 000 
46,  000 
47, 000 
81,  050 

.011400 

. 000500 

9,  200 

9,  400 
16,  210 

.  012450 

.  001050 

.  013600 

.  001150 

Tensile  streugtli. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  pey  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Kcduction  in  diameter  at  point  of  rupture . 

Reduction  in  area  after  rui)ture,  per  cent  of  original  section 

Position  of  ruiiture . 

Character  of  broken  surface . .  . 

Elongation  of  inch  sections . . . . 


. pounds..  81,050 

. do...  42,000 

. inch..  .2100 

. . do...  .001700 

. do...  .085 

.  30. 7 

. ".90  from  the  neck 

granular;  dull  spot  at  the  circumference 
. ".16,  ".26* 
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3.2-INCH  B.  L.  STEEL  FIELD  GUNS. 
Tube  No.  87. 

No.  4400. 


MnrlvSl  32E87T 

Diameter,  '^505. 

Sectional  area,  .20  square  incli. 
'  Gauged  length,  2'^ 


Aj^plied  loads. 

El  on  ca  ti  mi 

Successive 
elongation 
per  inch. 

Permanent 

Successive 

Total. 

Per  square 
inch. 

per  inch. 

set. 

permanent 

set. 

Ecmarks. 

Pounds. 

200 

1 , 000 

2,  000 

4,  000 

6,  000 

Pounds. 

1,000 

5,  000 
10,  000 

Inch. 

0. 

. 000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000350 

. 000250 

2o; 000 
30,  000 
35,  000 

. 000700 

. 000350 

.  0010.50 

.  000350 

000 

8, 000 

8,  400 

. 001300 

. 000250 

0. 

40;  000 
42, 000 
43, 000 

. 001500 

. 000200 

. 001550 

.  000050 

0. 

s'  GOO 

.  001.550 

0. 

8,  800 

9,  000 

9,  200 
9,400 

9,  GOO 

9,  800 

44;  000 

45.  000 
4G,  000 
47,  000 
48, 000 

.  001  GOO 

. 000050 

.001650 

. 000050 

.001700 

. 000050 

. 001 750 

. 000050 

.001800 

.  000050 

. 

: 

Elastic  limit. 

49,  000 

. 002000 

.  000200 

lO;  000 
10, 200 
10, 400 
10,  GOO 

50;  000 

51,  000 

52,  000 

53,  000 

.  002750 

.  000750 

.  004500 

.  001750 

' 

.  006500 

. 002000 

.  008400 

.  001900 

is; 390 

91 ; 950 

1 

Tensile  strength. 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounils. .  91, 950 

Elastic  limit  per  square  incli  of  original  section . do. . .  48,  000 

Elongation  per  inch  after  rupture . inch..  .2300 

Elongation  per  inch  under  strain  at  elastic  limit. .  . .* _ do. . .  .  001800 

Keduction  in  diameter  at  point  of  rupture . , .  .do. . .  .  115 

Ked action  in  area  after  rupture,  XJer  cent  of  oi'iginal  section .  40. 3 

I'osition  of  rupture . I'M  from  the  neck 

Character  of  broken  surface . silky,  serrated 

Elongation  of  inch  sections . ".16,  ".30* 


3.2-INCH  B.  L.  STEEL  FIELD  GUNS 
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Tube  No.  92. 


No.  4398. 


Marks, 


Diameter,  ^'.505. 

Sectional  area,  .20  square  incli. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

y 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Founds. 

200 

1,000 

2,  000 
4,000 

6,  000 

7,  000 

8,  000 

8,  400 

8,  600 

8,  800 

9,  000 

9,  200 

9,  400 

9,  600 

9,  800 

Pounds. 

1,000 

5, 000 
10,  000 
20, 000 
30,  000 
35,  000 
40,  000 
42,  000 

Inch. 

0. 

. 000100 
. 000250 

Inch. 

0. 

.  000100 
.  000150 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000550 

.  000300 

.  000850 

.  000300 

.  001050 

. 000200 

.  001200 

. 000150 

0. 

. 001300 

.  000100 

0. 

« 

43,  000 

44,  000 
45, 000 

46,  000 

47,  000 

48,  000 

. 001350 

. 000050 

.  001350 

0. 

. 001400 

. 000050 

. 001450 

.  000050 

. 001500 

. 000050 

.001500 

0. 

49, 000 
50,  000 

.  001550 

.  000050 

lOi 000 
10, 200 
10, 400 

.  001600 

. 000050 

Elastic  limit. 

51 ; 000 
52,  000 
53, 000 

. 003250 

. 001650 

.  004600 

.  001350 

10, 600 
10,  800 
11,  000 

.  006000 

. 001400 

54,  000 

55,  000 
91,  600 

.  006900 

.  000900 

.  007950 

.  001050 

18, 320 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  sectiop . . . pounds. .  91, 600 

Elastic  limit  per  square  inch  of  original  section . do. . .  50, 000 

Elongation  per  inch  after  rupture  * . . inch . .  .  205 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001600 

Reduction  in  diameter  at  point  of  rupture . do. . .  .  115 

Reduction  in  area  after  rupture,  per  cent  of  original  section . . .  40.  3 

Position  of  rupture . . ".65  from  the  neck 

Character  of  broken  surface . •. . silky 

Elongation  of  inch  sections . ".11,  ".30* 
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3.2-INCH  B.  L.  STEEL  FIELD  GUNS 


Tube  No.  90. 

No.  4402. 

Marks, 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

200 

1, 000 

2,  000 

Pounds. 

1,  000 

5,  000 
10,  000 
20,  000 
30,  000 
35,  000 
40,  000 
•  42, 000 

43,  000 

44,  000 

45,  000 

46,  000 

47,  000 

48,  000 

49,  000 

50,  000 

51,  000 

52  000 

Inch. 

0. 

.  000100 
.  000250 

Inch. 

0. 

, 000100 
. 000150 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

4,  000 

6,  000 
7,000 

8,  000 

8,  400 

8,  600 

8,  800 

9,  000 
9,200 

9,  400 

9,  600 

.  000600 

. 000350 

.  000950 

.  000350 

.001150 

.  000200 

0. 

. 001350 

. 000200 

.  001400 

. 000050 

0. 

.  001450 

. 000050 

001500 

. 000050 

, 001550 

. 000050 

.  001600 

. 000050 

.  001650 

.  000050 

.  001650 

0. 

9;  800 
10,  000 
10,  200 
10,  400 
10,  600 
10,  800 
U,000 
17, 130 

,001700 

.  000050 

. 001750 

. 000050 

Elastic  limit. 

010500 

. 008750 
.  000400 

.  010900 

53,  000 

. 011500 

.  000600 

54'  000 

. 012600 

.  001100 

55,  000 
85, 650 

. 014000 

. 001400 

. 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  85,  650 

Elastic  limit  per  square  inch  of  original  section . . . do. . .  50,  000 

Elongation  per  inch  after  rupture .  . . inch. .  .  2400 

Elongation  per  inch  under  strain  at  elastic  limit . . do. . .  .  001750 

Reduction  in  diameter  at  point  of  rupture . do. ..  .  125 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  43.  3 

Position  of  rupture . ".80  from  the  neck 

Character  of  broken  surface . •- . silky 

Elongation  of  inch  sections . ".13,  ".35* 


3.2-INCH  B.  L.  STEEL  FIELD  GUNS 
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Jacket  No.  80, 


No.  4391. 

Marks, 

Diameter,  'C505. 

Sectional  area,  .20  square  inch. 
Ganged  length,  2“ . 


Applied  loads. 

Elongation 
per  inch. 

Successive 

• 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

pennanent 

set. 

Remarks. 

Pounds. 

200 

1,  000 

Pounds. 

1,000 

5, 000 
10.  000 

Inch. 

0. 

.  000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2,  000 
4,000 
6,000 

8,  000 

9,  200 

.  000450 

. 000350 

20,  000 
30, 000 
40,000 
46,  000 

. 000850 

. 000400 

. 001150 

. 000300 

. 001500 

. 000350 

0. 

.  001600 

. 000100 

0. 

9;  400 

9,  600 

47,  (X)0 

48,  000 
49, 000 
50,  000 
51, 000 

. 001650 

.  000050 

. 001700 

. 009050 

9,  800 

. 001750 

.  000050 

10, 000 

. 001800 

. 000050 

10,  200 

. 001850 

. 000050 

10, 400 
10,  600 
10,  800 

52,  000 

53,  000 

.  001900 

.  000050 

.  001950 

.  000050 

54;  000 

55, 000 

56,  000 

57,  000 

58,  000 

. 001950 

0. 

11,  000 

.  002000 

.  000050 

Elastic  limit. 

11,  200 

.  017100 

.  015100 

11,400 
H,600 
11,  800 

. 018450 

.  001350 

. 019750 

. 001300 

59! 000 

. 021000 

. 001250 

12,  000 

60,  000 
85,  700' 

. 022000 

.  001000 

17i  140 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  85,  700 

Elastic  limit  per  square  inch  of  original  section . do. . .  55, 000 

ElJlngation  per  inch  after  rupture. . . inch. .  .  2000 

Elongation  per  inch  under  strain  at  elastic  limit . do. ..  .  002000 

Reduction  in  diameter  at  point  of  rupture . . . do. . .  .  105 

R« Auction  in  area  after  rupture,  per  cent  of  original  section .  37. 1 

rosition  of  rupture . ".55  from  the  neck 

Character  of  broken  surface  . . silky,  serrated 

Elongation  of  inch  sections . .  .".12,  ".28* 
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3.2-ENXH  B.  L.  STEEL  FIELD  G13S 


Jacket  ]S^o.  90. 


Mark?, 

Diameter.  '^505. 

Sectional  area,  .20  square  ineli. 
Ganged  length.  2'\ 


L390. 


Aj^*l>ed 


TottL 


Per  ^oaze 


Ekusation 

ificK 


j««)es5iT-e 

ekai^aon 
per  inch. 


PermaueDt 

set. 


5*ucees5iTe 

permanent 

aet. 


KHnarts. 


Fcvmd$. 

FommJ*- 

Xsrk. 

3>:» 

L  '.*» 

OL 

5l  <x*' 

.  C^RltXi 

2.  »yx’ 

4.<«eo 

'ImJ 

.•X*X«50 

& 

»-•»() 

.  OXQo*  • 

e. 

.  <t;*i3!Xi 

9- 

46- 

.rt>145t> 

9.-l»» 

4T. 

.C615O0 

9-&.t> 

45  CM? 

.Ct*1550 

9.  *-•:« 

KLiiCt^ 

51- 

.CV1650 

52.  W*> 

.  Ct'lTMO 

5i  W 

.  (X»175>i 

Ml 

54.  (»» 

.  'rei75t* 

iL 

5-5.  W 

.ooiaeo 

LL5» 

56.  •-*;«> 

11.  ♦» 

57.  d!>J 

.  0*16550 

IL 

5'.  i«) 

.«»7C»** 

LL 

59.ttt> 

.c*:«5756 

15-  *4C 

9L  At* 

ImA. 


Ol 

.  tMl*  «• 

fll 

.c*rr3K» 

.wi©» 

.(OU50 


JadL 


J»dh. 


OL 

;  Ol 

.0»X»1*» 

OL 

.(•*.'150 

‘  • 

.^*0110 

.C««*P*i 

.  'XXt250 

,  Ol 

.ti*X53> 

• 

i - 

.  *X*.*L6y 

•  •  •  • 

.  OiXXtX’ 

1---. 

Initial  load. 


Plastie  limit. 


Tensile  strength- 


Gmeral  nummary. 


Teissik- strenztli  sqaare  ineh  of  orisiaal  s«tioo  . . ponnds..  9L  30m 

Gastir  limit  ^r  s<jnare  inek  of  c*rizinal  sertkn  . . . do...  51. 

ZV*^t3<?o  per  inen  after  mptnie . . . . . mch..  .3M0 

£I<i«gat>>s  per  inek  under  strain  at  elastic  limit . do. . .  ,  OiYLToO 

Eedoctiw*  in  diameter  at  peent  of  rnptore . . . . . do...  .145 

RednetioB  in  area  after  raptnne.  p^er  cent  of  original  seetk« . . . .  49. 1 

PcisitieB  of  ruptare _ _ - . . . . . 1  .1  from  the  neck 

Character  of  Imoken  snr^ie . . . . . . . . ..silky 

Pk'^gati'jCL of  joch  stxtkcL: . . . . . . . . . ".39'^  *  .17 


3.2-iyCH  B.  L.  .STEEL  FIELD  GITS 
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ft 

Jacket  Xo.  95. 
Xo.  4378. 

Marks. 

-r  - 

Diameter.  ".505. 

Sectional  area,  ^'.20  square  inch. 

Ganged  length.  2".  — 


Applied  loads. 

Ehmgatkm 
per  inch. 

Soccessi’re 

1 

Permanent 

permanent 
^  set- 

1 

1 

Total. 

Per  square 
inch. 

elongatkai 
yxPT  mch. 

Eanarks. 

Pounds. 

aw 

1.000 

Pounds. 

1.000 

5.000 

Indk. 

0. 

.  OOijn.vi 
.0004-50 
.onctMO 

Inch. 

0. 

.  otttfoO 

InA.  inch. 

P.  «. 

0.  , 

Initial  load. 

2.000 

4.000 

lO.OOij 

.oemoo 

. . . ! 

6l  OOO  >  00>) 

S.  0(W  i  40. 000 

9_  *‘^00  »  frtO 

.001100 

0A1.5O0 

.  000250 

.OkVvpW 

4 

0. 

.  ••^1630 

.  lW»150 

6l  . ; 

9.  4t>j 

47.000 

0017(W 

.OiXWSO 

0. 

] 

9  600 

4v000 
49.  CWl 
50.000 

.001700 
,  O017.5O 
.OOlSiW 
.0ni»W 
.001950 
.002000 
.o<e»^ 

Oc*i«i 

9.000 
10.  OfrJ 

1  .OrtWQO 
.eoi»«50 

! 

1 

10.  A*! 

51.  000 
52.000 
53.000 
54.000 
55.000 
56.000 
57.000 
50-  ^.W 
59.0CW 

6l.<fc.W 

62.000 

.(WOIOO 

10.  40ij 

10.  &W 

.0»>*<50 

lO.cOO 

ILOOil 

.OOPi.^ 

.  C>|>  rt-W 

. . . 

11.  aw 

11.400 

11.600 

.002150 

.  00^^50 

.  •*•■<50 

.CtKir«50 

e 

i 

l 

11.000 

12.000 

.002300 
.  .<^324.50 
•  .(W265*J 
.004250 

.  OeW^ 

.  l*WloO 

t 

i 

Elastic  hmit- 

12-200 

1^  4«  W 

.00i.«2W 

.O016W 

— . . 

1 

1A600 

1**  SOO 

63.000 

64  0>al 

.  l»  <5.500 
.0LW750 

.001250 

.001250 

19.760 

, 

9S.SW 

Tensile  strength. 

General  $timm^rg. 


Ta)>ile  strength  per  square  inch  of  orurfnal  seetioii . . 

Elastic  limit  per  square  inch  of  original  sccticm . . 

Elongation  per  inch  after  rupture . - . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Kedoction  in  diameter  at  point  of  rupture . . 

EeductkHi  in  area  after  rupture-  per  cent  of  original  sectiiKi 

Position  of  rupture . 

Character  of  broken  surface . 

Elongation  of  inch  sectitms — . . .... _ _ _ _ 

H.  Ex.  161 - 2 


. pounds—  3^.  W 

. dO--- 

. ...inch 

. do... 

- do —  .  145 

. .  lAl 

- 1  fiyiffi  the 

silky ;  trace  of  grasulatioB 
— I . r.  04 
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3.2-mCH  B.  L.  StEEL  FIELD  GUNS 


Jacket  No.  100. 
No.  4397. 

Marks, 

Diameter,  '^505. 

Sectional  area,  .20  square  incli. 

Gauged  length,  I" , 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  sq^uare 
inch. 

elongation 
per  inch 

permanent 

set. 

Remarks, 

Founds. 

200 

1, 000 

2,  000 

4,  000 

6,  000 

8,  000 

9,  200 

9,  400 

9,  600 

9,  800 
10,  000 
10, 200 
10, 400 
10, 600 
16,  270 

Pounds. 

1, 000 

5, 000 
10,  000 
20,  000 
30, 000 
40,  000 

46,  000 

47,  000  . 

48,  000 

49,  000 

50,  000 
51,000 
52,000 
53, 090 
81,  350 

Inch. 

0. 

.  000200 

Inch. 

0. 

.  000200 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000400 

.  000200 

.  000900 
.  001400 

.  000500 

.  000.500 

. 001850 
.  002050 
. 002100 

. 000450 
.  000200 
.  000050 

. 000200 
.  000300 

. 000200 
.  .  000100 

. 002150 

.  000050 

Elastic  limit. 

.  016.500 

.  0143.50 

.  019.500 

.  003000 

. 020500 

.  001000 

.021250 

.  000750 

. 022750 

.001500 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . . pounds. 

Elastic  limit  per  square  inch  of  original  section . do. . 

Elongation  per  inch  after  rupture . incli. 

Elongation  per  inch  under  strain  at  elastic  limit . do. . 

Reduction  in  diameter  at  point  of  rupture . do.. 

Reduction  in  area  after  rupture,  per  cent  of  original  section . 

Position  of  rupture . . . ".85  from  the  neck 

Character  of  broken  surface . granular,  60  per  cent;  silky  serrated,  40  per  cent 

Elongation  of  inch  sections . ".14 


pounds . . 

81,  350 

48,  OOC 

.  1550 

....do... 

.002150 

.  045 

16.9 

3.2-INCH  B 
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STEEL  FIELD  GUNS 
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3.2-INCH  B.  L.  STEEL  FIELD  GUNS. 

Specific  Gravity  and  Hardness  of  Tubes  and  Jackets. 


[No  tension  tests  of  these  specimens.] 


Num¬ 
ber  of 
rifle. 

Marks. 

Specific 

gravity. 

Hardness. 

81 

32  Rs,  T 

M  R3  M 

7. 8497 

16.  73 

83 

^2  Rs3  T 

B  Rs  M 

7.  8509 

14.  26 

91 

32  Rn,  T 

B  R3  M 

7.  8479 

19.  70 

93 

32  Ro3  T 

B  Rs  M 

7. 8475 

16.73 

96 

32  R,6  T 

B  Rs  M 

7.  8463 

14. 19 

77 

32  Iv77  J 

R5M 

7. 8409 

14.09 

83 

^2  Rg3  J 

RgM 

7. 8392 

15. 13 

86 

32  Rgfi  J 

R5  M 

7. 8401 

17.  26 

92 

32  R,2  j 

RsM 

7. 8486 

18.  38 

98 

32  Rqg  J 

R3M 

7. 8385 

19.18 

99 

32  1^99  J 

R4M 

% 

7.  8382 

15  59 

T4BULAT10N  OF  SPECIMENS  FROM  3.2-INCH  B.  L.  STEEL  FIELD  GUNS. 

[Stems  2  inches  long,  .505  inch  diameter.] 


No.  of 
test. 

Position  ki  gun. 

Location 
of  speci¬ 
mens. 

Elastic; 
limit  per 
square 
inch. 

Tensile 

strength 

per 

square 

inch. 

Elonga¬ 

tion. 

Con¬ 

traction 

of 

area. 

Appearance  of  fracture. 

. 

Pounds. 

Pounds. 

Per  ct. 

Per  ct. 

4389 

Tube  No.  77  . . 

Outside . 

41,  000 

83, 100 

28.0 

37.1 

Silky  and  fine  granular. 

4399 

_ do . 

...do _ 

50,  000 

94, 300 

22.0 

37.1 

Silky. 

4374 

_ do . 

...do  _ 

41,  000 
42, 000 

81,  600 

24.  5 

37.1 

Silky  and  granular. 
Granular,  dull  spot. 

4396 

Tube  No.  83  . . 

. . -do _ 

81 ;  050 

21.0 

30.7 

4400 

Tube  No.  87  . . 

...  do _ 

48,  000 

91,950 

23.0 

40.3 

Silky  serrated. 

4398 

Tube  No.  92  . . 

...  do _ 

50, 000 

91,600^ 

20.5 

40.3 

Silky. 

4402 

Tube  No.  99  . . 

. . .do _ 

50,  000 

85,  650 

24.0 

43.3 

Do. 

4391 

Jacket  No.  80. 

. . .do - 

55,  000 

85, 700 

20.0 

37.1 

Silky  serrated. 

4390 

Jacket  No.  90. 

. . .do _ 

54,  000 

91,200 

23.5 

49.1 

Silky. 

4378 

Jacket  No.  95. 

. . -do _ 

59,  000 

98, 800 

23.5 

49.1 

Silky,  trace  of  granu¬ 
lation  . 

.  4397 

JacketNo.  100. 

...  do - 

48,000 

81, 350 

15.5 

16.9 

Granular,  60  per  cent; 
silky  serrated,  40  per 
cent. 
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3.2-INCH  B.  L.  RIFLE  (dRIGGS-SCHROEDER). 

3.2-INCH  B.  L,  RIFLE  (DRIGGS-SCHROEDER) 

Specimen  from  Steel  Tube. 


No.  4317. 


lVrark«;  32IIOS,  T 
IViai  Kb,  ry 


Diameter,  '^505, 
Sectional  area,  . 
Ganged  length. 


20  square  inch. 
2". 


0 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

200 

1,  000 

Pounds. 

1,000 

5, 000 
10,  000 
20,  000 

Inch. 

0. 

. 000100 

Inch. 

0. 

.  000100 

Inch. 

0. 

0.  • 

Inch. 

0. 

Initial  load. 

2,  000 

4,  000 

. 000300 

. 000200 

.  000600 

.  000300 

6,  000 

7,  000 

30,  000 
35,  000 
40,  000 
42, 000 
43, 000 

.  000900 

. 000300 

.001100 

. 000200 

0.  ■ 

8,000 

8,  400 

8,  600 
8,800 
9,000 

9,  200 
9,400 

9,  600 
9,800 

10,000 
10,  200 

.  001350 

. 000250 

. 001400 

. 000050 

0. 

.001450 

. 000050 

44! 000 

. 001500 

.  000050 

45, 000 

46,  000 

47,  000 

48,  000 

49,  000 

50,  000 

51,  000 

.001500 

0. 

■.001550 

. 000050 

. 001600 

. 000050 

Elastic  limit. 

. 001900 

.  000300 

. 003250 

.001350 

.  009000 

. 005750 

.  009700 

. 000700 

10, 400 
10,  600 
17, 580 

52! 000 
53,  000 
87, 900 

.010100 

.  000400 

. 011250 

.001150 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . j)Oun(l8..  87,  900 

Elastic  limit  per  sqiiai  e  inch  of  original  section . . do. . .  47, 000 

Elongation  per  inch  after  ruptui  e . inch. .  .  2400 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001600 

Eediiction  in  diameter  at  point  of  rupture . do. . .  .  125 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  43, 3 

Position  of  rupture . at  middle  of  stem 

Character  of  broken  surface . silky 

Elongation  of  inch  sections . ".27*,  ".21* 


S-INCH  B.  L.  STEEL  SIEGE  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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5-INCH  B.  L,  STEEL  SIEGE  RIFLES. 


Tube  ISTo.  4. 

No.  4508. 

M  T,  M 

Diameter^  ''.5G4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  \ 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

Pounds. 

1,  000 

5,  000 
10,000 
20,  000 
30, 000 

Inch. 

0. 

Inch. 

0. 

Inch. 

Inch. 

0. 

Initial  load. 

1,250 

.  000067 

.  000067 

0. 

2^500 

5,  000 

. 000300 

.  000233 

. 000633 

.  000333 

7i  500 

8,  750 
10, 000 
10, 500 
10, 750 
11,  000 
11,  250 
11,  500 

.  001000 

.  000367 

35;  000 

40,  000 
42, 000 
43,  000 

.001133 

. 000133 

0. 

.  001400 

.  000267 

.  001433 

.  000033 

0. 

. 001467 

.  000034 

U,  000 
45,  000 
46, 000 

.001533 

,  000066 

.001600 

.  000067 

. 001667 

.  000067 

Elastic  limit. 

lli 750 
12,  000 
12,  250 
12,  500 
12,  750 
21.630 

47,'  000 
48, 000 
49,  000 
50, 000 
51,  000 
86,  520 

.  001833 

. 000166 

. 007333 

. 005500 

.  008400 

. 001067 

.  009000 

. 000600 

.  009667 

. 000667 

Tensile  strength. 

General  summary. 


Tensile  atrengtli  per  square  inch  of  original  section . pomuls..  86,  520 

Elastic  limit  per  square  inch  of  original  section . do. . .  46,  000 

Elongation  per  inch  after  rupture . inch..  .  2233 

Elongation  per  inch  under  strain  at  elastic  limit . do...  .  001667 

Keduction  in  diameter  at  point  of  rupture . ^do. . .  .  134 

Reduction  in  area  after  rupture,  per  cent  of  original  section . . .  41. 9 

Position  of  rupture . 1".85  from  neck 

Character  of  broken  surface . Silky,  serrated 

Elongation  of  inch  sections . ".15,  ".34*,  ".18 


# 

ft  f 
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Tube  No.  7. 


No.  4401. 


Marks,  M^’Jf 
Diameter,  '^5G4. 

Sectional  area,  .25  square  inck. 
Gauged  length, 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Founds, 

250 

1,  250 

Pounds. 

1,  000 

5, 000 

Inch. 

0. 

.000100 

Inch. 

0. 

.  000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2,  500 

5,  000 
7,500 

8,  750 
10,  000 

10,  000 
20,  OOO 
30,  000 
35i  000 

. 000300 

.  000200 

.  000667 

. 000367 

.  001067 

.  000400 

. 001267 

. 000200 

0. 

40i  000 
42, 000 
43,  000 

. 001500 

.  000233 

lOi 500 
10, 750 

.  001600 

.000100 

0. 

. 001600 

0. 

llj  000 

44,  000 

. 001633 

. 000033 

' 

iri  250 
11,  500 
11.  750 

45, 000 
46,  000 
47, 000 
48, 000 

.  001667 

.  000034 

. 001733 

. 000066 

- 

. 001767 

.  000034 

12,  000 
12,  250 

. 001800 

. 000033 

49,  000 

50,  000 

51,  000 
52, 000 

. 001900 

. 000100 

* 

Elastic  limit. 

12, 500 
12,  750 
13, OOO 

. 002067 

.000167 

.  002667 

. 000600 

. 004333 

.001666 

13i250 
13, 500 

53;  000 

54,  000 
91, 120 

.007167 

, 002834 

.  008333 

.  001166 

22i  780 

Tensile  strength. 

Crcneral  summary. 


Tensile  strength  per  square  inch  of  original  section . J . pounds..  91, 120 

Elastic  limit  per  square  inch  of  original  section . do. . .  49, 000 

Elongation  per  inch  after  rupture . inch..  .  1807 

Elongation  per  inch  under  strain  at  elastic  limit . do.. .  .  001900 

Eeduction  in  diameter  at  point  of  rupture . do. . .  .  094 

Eeduction  in  area  after  rupture,  jjer  cent  of  original  section . . .  30. 6 

Position  of  rupture . ".80  from  the  neck 


Chai’acter  of  broken  surface . gi’anular,  70  per  cent;  silky  serrated,  30  per  cent 

Elongation  of  inch  sections . ".29,*  ".16,  ".11 
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Tube  Ko.  10. 


No.  4551. 


B  T,  m 

Iliaineter,  ''.5G4. 

Section  al  area,  .25  square  inch. 
Ganged  length,  3''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Founds. 

250 

1, 250 

2.500 

5,  000 

7.500 

8,  750 

10, 000 
10,500 
10, 750 
11,000 

'  Pounds. 
1,000 
5,000 
10, 000 
20,  000 
30,  000 

Inch. 

0. 

. 000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000333 

.  000233 

. 000667 

. 000634 

.001000 

.  000333 

35; 000 

40,  000 

*  .001107 

. 000167 

0. 

f 

. 001333 

. 000166 

42;  000 

43, 090 

44,  000 

45,  QbO 
46, 000 

. 001400 

.  000067 

0. 

. 001433 

. 000033 

.  001467 

. 000034 

1 1^250 
11,  500 
11,  750 

.001533 

. 000066 

*• 

.  001600 

.  000067 

47; 000 

48, 000 
49, 000 

50,  000 

51,  000 
52, 000 
53,000 

. 001667 

.  000067 

12i 000 

12, 250 
12,  500 
12, 750 
13,  000 

. 001700 

. 000033 

Elastic  limit. 

. 002167 

. 000467 

. 003367 

. 001200 

.  004333 

. 000966 

.  005500 

.  001167 

13; 260 
22, 470 

.  006333 

. 000833 

89; 880 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . . . . . pounds . .  89, 880 

Elastic  limit  per  square  inch  of  original  section . . . . . . do. . .  48, 000 

Elongation  per  inch  after  rupture . . . inch. .  .  1138 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001700 

Kediiction  in  diameter  at  point  of  rupture . do. . .  .  034 

Keduction  in  area  after  rupture,  per  cent  of  original  section .  11.6 

Position  of  rupture . "1.35  from  neck. 

Character  of  broken  surface . granular;  dull  serrated  spot  at  circumlerence 

Elongation  of  inch  sections . ".06,  ".13*,  ".13 


2G 
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Jacket  3. 


No.  4409. 


Marks, 

Diameter,  '^504. 

Sectional  area,  .25  square  iiicli. 
Gauged  length,  3'\ 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elon  0  ation 
per  inch. 

permanent 

set. 

Ke  marks. 

Pounds. 

250 

1,  250 

Pounds. 

1,000 

5,  000 

10  000 

Inch. 

0. 

. 000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2,  500 

5,  000 

. 000333 

. 000233 

2oi  000 

30,  000 
40,  000 

46,  000 

47,  000 
48, 000 

49,  000 

50,  000 

. 000733 

.  000400 

7,  500 
10,  000 
11, 500 
11,750 
12,  000 
12,  250 

. 001067- 

. 000334 

.001500 

. 000433 

0. 

. 001700 
. 001700 

.  000200 

0. 

. 000033 

. 000033 

. 001733 

. 000033 

. 001767 

. 000034 

, 

12,  500 

.  001800 

.  000033 

Elastic  limit. 

i 

12. 750 
13,  000 
13,  250 
13, 500 

13. 750 
22, 890 

51,  000 

.  001933 

.  000133 

52, 000 

.  009333 

. 007400 

53,  000 

54,  000 

.  009000 

. . 000567 

.  010600 

.  000700 

55, 000 
91,560 

. 011667 

. 001067 

Tensile  strength. 

- - - 

General  summary. 


Tensile  strength  per  sqnare  inch  of  original  section . . . ponnds. .  91,  560 

Elastic  limit  per  square  inch  of  original  section . do. . .  50, 000 

Elongation  i)er  inch  after  rupture . inch..  ..  2200 

ElougatioTi  i»er  inch  under  strain  at  elastic  limit . do. . .  .  001800 

Eeduction  in  diameter  at  point  of  rupture . . . . do. . .  .  134 

Keductiou  in  area  after  rupture,  per  cent  of  original  section . • .  41. 0 

Position  of  rupture . 1".8  fi’om  the  neck 

Character  of  broken  surface . silky,  30  per  cent  being  interspersed  "vvith  line  granular  metal 

Elongation  of  inch  sections . . . . . ".14,  ".37*,  ".15 


5-INCH  B.  L.  STEEL  SIEGE  RIFLES 


27 


Jacket  No.  7. 


No.  4552. 


]\rarks,  51^ 

''.5G4. 


Diameter, 

Sectional  area,  .25  square  incli. 
Gauged  length,  3' 


►// 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Kemarks. 

Pounds. 

250 

1,250 

2,  500 
5,000 
7.500 

Pounds. 

1,  000 

5,  000 

Inch. 

0. 

. 000100 
.'000300 

Inch. 

0. 

.  000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

10; 000 
20.  000 
30'  000 

. 000200 

.  000667 

. 000167 

. 001000 

. 000333 

10,  000 
11,500 
11,750 

40^  000 
46, 000 
47,000 

.  001367 

.  000367 

0. 

.  001667 
.  001900 

. 000300 
. 000233 

.  000067 

. 000067 

Elastic  limit. 

12, 000 

48'  000 

.  003167 

. 001467 

12'  250 

49'  000 

50,  000 

51,  000 
90,  560 

.  003900 

. 000733 

12^  500 

.  005000 

. 001100 

12'  750 

. 005600 

.  000600 

22;  640 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqirareinch  of  orijrinal  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Eeduction  in  diameter  at  point  of  rupture . 

Keduotion  in  area  after  rupture,  jier  cent  of  original  section.. 

Position  of  rupture . . 

Character  of  broken  surface . 

Elongation  of  inch  sections . . . . 


pounds..  90,560 

_ do...  46,000 

...inch..  .1733 

....do...  .001667 

_ do...  .144 

.  44. 6 

. ..1".6  from  neck 

. silky 

,..".10,  ".32*,  ".10 
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5-INCH  E.  L.  STEEL  SIEGE  RIFLES. 

Specific  Gravity  and  Hardness  of  Jacket  No.  4  and  TubeNo.7. 

[No  tension  tests  of  tliese  specimens.] 


N  um¬ 
ber  of 
rifle. 

Marks. 

Specific 

gravity. 

Hardness. 

7 

4  . 

5  Ky  T  P  Rj  M 
5R4J  BK4M 

1 

7.  8536 

7. 8582 

16. 48 

18. 98 

TABULATION  OF  SPECIMENS  FROM  5-INCH  B.  L.  STEEL  SIEGE  RIFLES. 

[Stems  3  inclies  long,  .564  incli  diameter.] 


No.  of 
test. 

Position  in  gun . 

Location 
of  speci¬ 
mens. 

Elastic 
limit  per 
square 
inch. 

Tensile 

strength 

per 

square 

inch. 

Elonga¬ 

tion. 

Con¬ 
traction 
of  area. 

Appearance  of  fracture. 

Pounds. 

Pounds. 

Per  ct. 

Per  ct. 

4508 

Tube  No.  4 - 

Middle. . 

46,  000 

86,  520 

22.3 

41.9 

Silky  serrated. 

4401 

Tube  No.  7. _ 

_ do  .... 

49,  000 

91, 120 

18.7 

30.6 

Granular,  70  per  cent; 
silky  serrated,  30  per 

cent. 

4551 

Tube  No.  10. . . 

..  .do _ 

48,  000 

89,  880 

11.3 

11.6 

Granular,  dull  spot. 

4409 

Jacket  No.  3  . . 

..  -do _ 

50,  000 

91,560 

22.0 

41.9 

Silky  and  fine  granular. 

4552 

Jacket  No.  7  . . 

..  .do _ 

46,  000 

90,  560 

17.3 

44.6 

Silky. 
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SPECIMENS  FROM  TUBES  AND  JACKETS. 
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Tube  No.  3. 

No.  4501. 


Marks,  i 
Diameter,  ^'.564. 

Sectioual  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  incli. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2,  500 

5,  000 
7,500 
8,750 
10, 000 

10. 500 

10,  750 
11,000 

11,  250 

11.500 
11,750 
12,000 

12,  250 
12,  500 

Pounds. 

1,  000 

5,  000 

Inch. 

0. 

. 000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

10, 000 
20,  000 

.  000300 

.  000200 

. 000667 

.  000367 

30; 000 
35,  000 
40,  000 
42.  000 

. 001000 

. 000333 

.  001167 

.  000167 

0. 

.001333 

. 000106 

. 001400 

.  000067 

0. 

43, 000 
44. 000 
45.  000 

. 001433 

.  000033 

, 001500 

. 000067 

, 001533 

.  000033 

46,  000 

.  001567 

. 000034 

47.  000 

48,  000 
49, 000 

50,  000 

51,  000 

52,  000 

53,  000 

54,  000 
85, 840 

. 001633 

.  000066 

.  001667 

.  000034 

. 001700 

.  000033 

Elastic  limit. 

. 002600 

.  000900 

12,  7.50 

.  003200 

. 000600 

13,  000 
13.  250 
13,  500 
21, 460 

,  006000 

. 002800 

. 

. 007067 

.  001067 

. 

. 008500 

. 001433 

Tensile  strength. 

General  summary. 


Tensile  strength  per  sqrrare  inch  of  original  section . pounds..  85,  840 

Elastic  limit  per  square  inch  of  original  section . do. . .  49, 000 

^Elongation  per  inch  after  rupture . inch . .  .  2167 

Elongation  per  inch  under  strain  at  elastic  limit . do. ..  .  001700 

Reduction  in  diameter  at  point  of  rupttire . . . . . do . . .  .  144 

Reduction  in  area  after  ruiJture,  per  cent  of  original  section. . . .  44.  6 

Position  of  rupture . *. . 1".7  from  the  neck 

Character  of  broken  surface . silky 

Elongation  of  inch  sections... . . . - . .........'M2.  ".36*,  ".17 
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Tube  I>ro.  5. 

No.  4507. 

^  M  arks,  J 
Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
l^er  iuch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
''  per  inch. 

permanent 

set. 

Remarks. 

Founds, 

250 

1,250 

2,  500 

5,  000 
7,500 

8,  750 

Founds. 

*  1,000 

5,  000 
10,  000 
20,  000 

Inch. 

0. 

.  000067 

Inch. 

0. 

.  000067 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000267 

.  000200 

.  000600 

. 000333 

30, 000 
35, 000 
40, 000 

.  000933 

.  000333 

.  001067 

.  000134 

0. 

lOi  000 

.  001267 

. 000200 

10,  500 

42,'  000 
43, 000 

. 001333 

.  000066 

0, 

lo;  750 
11,000 

11,  250 

.  0013G7 

.  000034 

U,  000 
45. 000 

.  001400 

.  000033 

.001433 

. 000033 

lli  500 
11,750 
12,  000 
12,  250 

46, 000 

. 001467 

. 000034 

Elastic  limit. 

47,  000 

.  001633 

. 000166 

48, 000 

49,  000 

50,  000 

51,  000 

. 007000 

.  005367 

. 008667 

,  001667 

. 

12,  500 

.  010000 

. 001333 

- 

12; 750 
20,  260 

.  010667 

. 000667 

' 

81,  040 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . . . poi;nds.  -  81,  040 

Elastic  limit  per  square  inch  of  original  section . do.. .  40,  000 

Elongation  per  inch  after  rupture . inch. .  .  2467 

Elongation  per  inch  under  strain  at  elastic  limit . do.. .  .  001467 

Reduction  in  diameter  at  point  of  rupture . . do. . .  .  184 

Reduction  in  area  after  rui)ture,  per  cent  of  original  section .  54.  6  ■ 

Position  of  rupture . .» . 2". 2  from  neck 

Character  of  broken  surface . silky 

Elongation  of  inch  sections . » . 'MO,  ".43*,  ".15 
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Tube  l^o.  9. 

No.  4506. 

Marks, 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

9 

Total. 

Per  sq^uare 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Founds. 

250 

1, 250 

2.500 

5, 000 

7.500 
8,750 

10,000 
10, 500 
10, 750 
11.  000 

Pounds. 

1, 000 

5, 000 
10, 000 
20, 000 
30, 000 
35, 000 
40, 000 
-  42, 000 

43, 000 

44,  000 

45,  000 
46, 000 
47, 000 

48,  000 

49,  000 
50, 000 
86, 480 

Inch. 

0. 

.  000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

.0. 

Inch. 

0. 

Initial  load. 

• 

.  000300 

'  .000200 

. 000633 

. 000333 

■  .000967 

.  000334 

* 

.  001133 

.  000166 

0. 

.  001333 

.  000200 

.  001400 
.  001433 

.  000067 
.  000033 

.  000033 

. 000033 

- 

.  001500 

.  000067 

11.250 
11,500 
16,750 
12, 000 

12.250 
12,600 
21,620 

.  001567 

.  000067 

Elastic  limit. 

.  001700 

. 000133 

< 

. 001900 

.  000200 

. 002300 

. 000400 

.  002967 

. 000667 

.004267 

.001300 

Tensile  strength. 

General  summary 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

'Elongation  per  inch  after  rupture . . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Reduction  in  diameter  at  point  of  rupture . 

Reduction  in  area  after  rupture,  per  cent  of  original  section . . 

Position  of  rupture  . . . •- . 

Character  of  broken  surface . 

Elongation  of  inch  sections . 


pounds..  86,480 
....do...  45,000 
...inch..  .2030 

....do...  .001567 

- do...  .'144 

.  44. 6 

. 1"  from  neck 

. silky 

...'M2, ".19,  ".30* 
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Jacket  No.  1, 
No.  4413. 

Marks, 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

liermanent 

set. 

Eemarks. 

Pounds. 

250 
<  1, 250 

2,  500 
5,000 
7,500 

8,  750 
10,000 

10. 500 

10.750 
11,000 
11, 250 

11.500 

11. 750 
12,000 
22, 190 

Pounds. 
1,000 
.5,000 
U0,000 
20,  000 
30,000 

Inch. 

0, 

.  000133 

Inch. 

0.  ' 

.  000133 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.000433 

.  000300 

.  000800 

.  000367 

.  001100 

.000300 

35' 000 
40,000 
42,000 
43, 000 
44,  000 
45,000 

46,  000 

47,  000 
48,000 
88, 760 

.  001267 

. 000167 

0. 

.  001467 

.000200 

.  001500 

. 000033 

0. 

.  001567 

.  000067 

Elastic  limit. 

. 002533 

. 000966 

. 004167 

. 001634 

. 006333 

.  002166 

.  007833 

.  001500 

.  009000 

.  001167 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  88,  760 

Elastic  limit  per  square  inch  of  original  section . do. . .  43,  000 

Elongation  per  inch  after  rupture . inch . .  .  2300 

Elongation  per  inch  xinder  strain  at  elastic  limit . do...  .001567 

Eeduction  in  diameter  at  point  of  rupture . •. . do...  .184 

Eeduction  in  area  after  rupture,  per  cent  of  original  section .  54. 6 

Position  of  rupture . 1"  from  the  neck 

Chafrac ter  of  broken  surface . silky 

Elongation  of  inch  sections . ".09,  ".17,  ".43* 
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No.  4410. 

Marks, 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2, 500 

5, 000 

7,  500 

Pounds. 

1, 000 

5, 000 
10, 000 
20,  000 

Inch. 

0. 

.  000133 

Inch. 

0. 

. 000133 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000333 

.  000200 

. 000667 

.  000334 

30'000 
40, 000 
46,  000 
'  47,000 
48,000 
49, 000 
50, 000 
51,  000 

.  001000 

. 000333- 

loiooo 

11.500 
11, 750 
12,000 
12,250 

12.500 
12.  750 

. 001333 

.  000333 

0. 

.  001600 
. 001633 

.  000267 
. 000033 

.  000033 

. 000033 

. 001667 

. 000034 

.  001700 

.  000033 

.  001767 

. 000067 

Elastic  limit. 

.  001933 

. 000166 

13,000 
13, 250 
13,500 
13,750 
24, 110 

52;  000 
53, 000 
'  54, 000 

'  55, 000 

96, 440 

. 002133 

. 000200 

. 002400 

. 000267 

.  003200 

.  000800 

. 003933 

. 000733 

Tensile  strength. 

General  suinmary. 

Tensile  stsengtli  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . . 

Keduction  in  diameter  at  aoint  of  rupture . 

Reduction  in  area  after  ru^ure,  per  cent  of  original  section  . 

Position  of  rupture . 

Character  of  broken  surface . . . 

Elongation  of  inch  sections . 


. pounds..  96,440 

. do _  50,000 

. inch..  .2067 

. . do...  .001767 

. do...  .114 

.  36. 4 

. 1”.23  from  neck 

granular;  dull  silky  center 
. ".23*,  ".26*,  "13 
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^-INCH  B.  L.  SIEGE  HOWITZERS. 

Jacket  No.  6.  - 


No.  4403. 


IVrSi'rlrR  ^ 
mdiKb,  MT2I 

Diameter,  ^^564. 

Sectional  area,  .25-«qnare  inch. 
Gauged  length,  3^^ 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

*• 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,  250 

Pounds. 

1,000 

5, 000 
10,  000 

Inch. 

0. 

.  000100 

Inch. 

0. 

.  000100 

Inch. 

■  0. 

0. 

Inch. 

0. 

Initial  load. 

2,  500 

5, 000 

7,  500 
10, 000 
11, 500 

.  000267 

.  000167 

• 

20, 000 
30,  000 
40,  000 

46,  000 

47,  000 

.  000600 

.  000333 

.  000933 

. 000333 

.  001267 

.  000334 

0. . 

. 001500 

.  000233 

0. 

11;  750 
12,  000 
12, 250 

12,  500 
12, 750 

13,  000 

. 001533 

. 000033 

48;  000 
49, 000 

. 001567 

.  000034 

. 001633 

. 000066 

Elastic  limit. 

50;  000 
51, 000 
52, 000 

53,  000 

54,  000 
92,840 

. 002233 

. 000600 

.  002767 

.  000534 

* 

. 004333 

.  001566 

13;  250 
13, 500 
23, 210 

. 007000 

. 002667 

. 008600 

.  001600 

/ 

Tensile  strensth. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Keduction  in  diameter  at  point  of  rupture . > . 

Reduction  in  area  after  rupture,  per  cent  of  original  section. . 

Position  of  rupture . . 

Character  of  broken  surface . • . 

Elongation  of  inch  sections . 


pounds..  92,840 

...do _  49,000 

I.,  inch..  .2167 
....do...  .001633 
....do...  .164 

.  49. 7 

...".95  from  neck 

. . silkv 

..".37*,  ".17,  ".11 
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f  .  tK  Jacket  No.  8, 

•  No,.4416, 

Marks,  J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1, 250 

2. 500 
5,000 

7. 500 
10, 000 
11,  500 

Pounds. 

1, 000 

5, 000 
10, 000 
20, 000 
30, 000 
40,000 

Inch. 

0. 

. 000067 

Inch. 

0. 

.  000067 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000267 

.  000200 

. 000600 

.  000333 

.  000333 

. 000933 

.  001267 

.  000334 

0. 

46;  000 

.  001467 

. 000200 
.  000033 

0. 

li; 750 
12, 000 

12,  250 

12. 500 

12. 750 
13, 000 

13,  250 
13,  500 

13. 750 
14, 000 
14, 250 

14.500 

47,  000 
48, 000 
49,000 

50,  000 

51,  000 
52,000 
53, 000 
54,  000 
65,  000 
56,  000 
57, 000 
58, 000 
59,  000 
60. 000 
61, 000 
99, 880 

.  001500 

. 001567 

. 000067 

. 001600 

.  000033 

. 001633 

. 000033 

. 001667 

.  000034 

. 001700 

. 000033 

• 

.  001733 

.  000033 

. 001767 

.  000034 

. 001833 

.  000066 

.  001900 

. 000067 

Elastic  limit. 

.  002067 

.  000167 

.  002633 

.  000566 

'  14;  7.50 
15p000 
15,  250 

. 003367 

.  000734 

. 005267 

. 001900 

. 005967 

.  000700 

24;  970 

Tensile  strength. 

I 

General  summary. 


Tensile  strength  per  square  inch  of  oripnal  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Keduction  in  diameter  at  point  of  rupture . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture . . . . . 

Character  of  broken  surface . 

Elongation  of  inch  sections . 


. . pounds..  99,880 

. . do...  56,000 

. inch..  .1867 

. do...  .001900 

. do...  .134 

.  41. 9 

.  ".75  from  the  neck 

silky,  90  per  cent;  granular,  10  per  cent 
. ".32*,  ".13,  ".11 
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7-INCH  B.  L.  SIEGE  HOWITZERS, 


Jacket  Ko.  9. 

No.  4414. 

* 

Marks,  b  rf  o 
Diameter,  '^564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Kemarks. 

Pounds. 

250 

1, 250 

Pounds. 
1,000 
5,000 
10, 000 
20, 000 
30, 000 

Inch. 

0. 

. 000067 

Inch. 

0. 

. 000067 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

2;  500 

5, 000 

.''000267 

. 000200 

.000600- 

. 000333 

- 

7,'  500 
10, 000 
11, 500 

.  000967 

. 000367 

40;  000 
46, 000 

47,  000 

48,  000 

49,  000 

50,  000 

51,  000 

52,  000 

53,  000 
54, 000 
55, 000 

56,  000 

57,  000 

58,  000 
59, 000 
60,  000 

.  001300 

. 000333 

0. 

.  001500 

. 000200 

0. 

11; 750 
12,  000 

. 001533 

. 000033 

. 001567 

. 000034 

12, 250 

.  001600 

. 000033 

12;  500 

12,  750 
13, 000 

13,  250 
13,  500 

. 001633 

.  000033 

.  001700 

. 000067 

. 001733 

. 000033 

r 

.  001767 

. 000034 

.  001800 

.  000033 

13; 750 
14, 000 
14,  250 

.  001833 

.  000033 

.  001900 

. 000067 

.  001933 

. 000033 

14;  500 

14,  750 

15,  000 
15,  250 
15,  500 

.  001967 

. 000034 

.  002033 

.  000066 

Elastic  limit. 

. 002233 

.  000200 

* 

6I;  000 
62,  000 

63,  000 

64,  000 

. 003667 

. 001434 

. 005000 

. 001333 

15;  750 
16, 000 

. 005667 

.  000667 

. 006700 

.  001033 

25,440 

101,  760 

0 

Tensile  strength. 

\ 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  101, 7G0 

Elastic  limit  per  square  inch  of  original  section . do. . .  59, 000 

Elongation  per  inch  after  rupture . . . inch. .  .  1200 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  002033 

Keduction  in  diameter  at  point  of  i-upture . .• . ,  .do. . .  .  044 

Bed  action  in  area  after  rupture,  per  cent  of  original  section . .  15. 0 

Position  of  rupture . . . .  .".70  from  the  neck 

Character  of  broken  surface . granular,  an  irregularly  shaped  silky  spot  near  circumference 

Elongation  of  inch  sections . . . ".10,  ".12,  ".14* 
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7-IirCH  B.  L.  STEEL  SIEGE  HOWITZEBS. 

Specific  Gravity  and  Hardness  of  Tubes  and  Jackets. 

[No  tension  tests  of  these  specimens.] 


Num¬ 
ber  of 
how¬ 
itzer. 

Marks. 

Specific 

gravity. 

Hardness. 

1 

7  H,  T  B  Ri  M 

7. 8526 

15. 83 

3 

7H3T  BRiM 

7. 8492 

17. 17 

5 

7HbT  BR,  M 

7. 8476 

15. 13 

9 

7H9T  BR,  M 

7. 8465 

17.62 

1 

7  H,  J  B  Rj  M 

7. 8468 

18.68 

5 

7HsJ  BRbM 

7. 8436 

24.26 

6 

7HsJ  BR3M 

7. 8513 

18. 48 

9 

7H9J  BRiM 

7. 8437 

18. 88 

TABULATION  OF  SPECIMENS  FROM  7-INCH  B.  L.  STEEL  SIEGE  HOW¬ 
ITZERS. 


[Stems  3  inches  long,  .564  inch  diameter.] 


No.  of 
test. 

Position  in  gun. 

Location 
of  speci¬ 
mens. 

Elastic 
limit  per 
square 
inch. 

Tensile 

strength 

per 

square 

inch. 

Elonga¬ 

tion. 

Con¬ 
traction 
of  area. 

Appearance  of  fracture. 

4504 

4507 

4506 

4413 
4410 

4403 

4415 

4414 

Tube  No.  3 _ 

Tube  No.  5 - 

Tube  No.  9 - 

Jacket  No.  1 .. 
_ do _ _ _ 

Jacket  No.  6 .. 
Jacket  No.  8 .. 

Jacket  No.  9 .. 

Inside  . . 
.. -do  . ... 

...do - 

..  .do  .... 

. .  .do - 

_ do _ _ 

Outside. 

Pounds. 
49, 000 
46, 000 
45, 000 
43,  000 
60, 000 

49, 000 
56,  000 

59, 000 

Pounds. 
85,  840 
81, 040 
86, 480 
88,  760 
96, 440 

92, 840 
99,  880 

101, 760 

Per  ct. 

21.7 

24.7 
20.3 
23.0 

20.7 

21.7 

18.7 

12.0 

Per  ct. 

44.6 

54.6 

44.6 

54.6 
36.4 

49.7 
41.9 

15.0 

Silky. 

Do. 

Do. 

Do. 

Granular,  dull  silky 
center. 

Silky. 

Silky,  90  per  cent; 

granular,  10  per  cent. 
Granular,  silky  spot. 

8-INCH  STEEL  B.  L.  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS, 

^  * 

AND 

SPECIFIC  GRAVITY  AND  HARDNESS  OF  STEEL  HOOPS. 


8-INCH  STEEL  B.  L,  RIFLES, 


43 


.Tube  No.  2. 

No.  4319. 

Marks, 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch: 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2.500 
5,000 

7.500 
8,750 

10,000 
10,  500 

10. 750 
11,000 
11, 250 
11, 500 

11. 750 
12, 000 

Pounds. 

1,000 

5, 000 
10, 000 
20, 000 
30,000 
35, 000 
40, 000 
42,000 
43, 000 

Inch. 

0. 

.  000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000267 

.  000167 

. 000633 

.000166 

.  000967 

.  000334 

. 001133 

.  000166 

0. 

.  001367 

.  000234 

.  001433 
.  001467 

.  000066 
.  000034 

. 000033 

.  000033 

44;  000 

45,000  ' 
46,  000 
47, 000 
48, 000 

. 001533 

.  000066 

Elastic  limit. 

.  001667 

. 000134 

.  001867* 

. 000200 

. 002400 

.  000533 

. 003000 

.  000600 

12;  250 
23, 530 

49^000 
94, 120 

.  003633 

.  000633 

Tensile  strength. 

$ 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  94, 120 

Elastic  limit  per  square  inch  of  original  section . . do. . .  44, 000 

Elongation  per  inch  after  rupture . T. . inch. .  .  1767 

Elongation  per  inch  under  strain  at  elastic  limit . do...  . 001533 

Reduction  in  diameter  at  point  of  rupture . . . do...  .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  36. 4 

Position  of  rupture  . ,1".  23  from  the  neck 

Character  of  broken  surface . . . silky,  80  per  cent;  one  side  fine  granular,  20  per  cent 

Elongation  of  inch  sections . 09,  ".21*,  ",  23* 
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No.  901. 


IVT  a  fir  Q  ^  ^ 

mai  Kb,  ;b  t,o  m 

Length,  5". 

Diameter,  1''.128. 

Sectional  area,  1  square  inch. 

Gauged  length,  3'' 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

compres¬ 
sion  per 
inch. 

permanent 

set. 

Eemarks. 

• 

Pounds. 
1, 000 

5, 000 
10, 000 
15,000 
20,  000 
25, 000 
30,  000 

Pounds. 

1, 000 

5, 000 
10, 000 
15, 000 
20, 000 
25,000 
30, 000 
35,  000 
40, 000 
41,000 

42,  000 

43,  000 
44, 000 
45, 000 
46, 000 
47,  000 
48,000 
49,  000 
50, 000 

Inch, 

0. 

.000067 
.  000200 
.  000367 
.  000500 
.  000667 
.000833 

Inch. 

0. 

. 000067 
. 000133 
. 000167 
. 000133 
. 000167 
. 000166 

Inch. 

0. 

Inch. 

0. 

V 

Initial  load. 

. 000033 

g. 000033 

35;  000 

40, 000 
41, 000 
42,  000 

.001000 

.  000167 

.  001200 
.  001267 
. 001300 

. 000200 
.  000067 
. 000033 

. 000033 

0. 

43; 000 

44,  000 

45,  000 

46,  000 
47, 000 
48, 000 

49,  000 

50,  000 

.  001333 

. 000033 

.  001367 

.000034 

.  001400 

.  000033 

. 001433 

. 000033 

Elastic  limit. 

. 001600 

. 000167 

, 002167 

.  000567 

. 002533 

. 000366 

— 

. 003033 

. 000500 

51,  000 

52,  000 
.54, 000 
56,  000 
58,  000 
60,000 
62,  000 
64, 000 
66,  000 
68, 000 
70,  000 

108,  700 

51, 000 
52,  000 
54, 000 
56,  000 
58,  000 
60,  000 
62,  000 
64,  000 
66, 000 
68,  000 
70,  000 
108,  700 

. 003700 

. 000667 

.  004033 

. 000333 

< 

.  005667 

.  001634 

.  007100 

.  001433 

. 008367 

.  001207 

.  010200 

. 001833 

. 011367 

.  001167 

. 013200 

.  001833 

v 

. 014300 

.  001100 

. 015933 

.  001633 

.017567 

. 001634 

• 

Ultimate  strength. 

Failed  by  triple  flexure, 
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No.  4320. 

iviarKS,  M  Tg  M 
Diameter,  '^564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Founds. 

250 

1, 250 

2,  500 

5,  000 

7, 500 

Pounds. 

1,000 

5, 000 
10, 000 
20,  000 
30, 000 
35, 000 

Inch. 

0. 

. 000067 

Inch. 

0. 

. 000067 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000233 

.  000166 

. 000600 

.  000367 

.  000933 

. 000333 

8, 750 
10,  000 
10, 500 

10, J50 
11, 000 
11, 250 

11,  500 
11, 750 
12, 000 

12,  250 
20, 980 

. 001100 

. 000167 

0. 

40i  000 
42, 000 
43,  000 
44, 000 
45, 000 
-  46,000 

47,  000 

48,  000 
49, 000 

.  001267 

. 000167 

. 001333 

. 000066 

0. 

. 001367 

.  000034 

. 001400 

. 0OOO33 

Elastic  limit. 

. 004667 

.  003267 

.  006000 

. 001333 

.  007333 

. 001333 

.  008033 

.  000700 

.  008667 

.  000634 

83^  920 

Tensile  strength. 

Genei'al  summary. 

Tensile  strength  per  square  inch  of  original  section . . 

Elastic  limit  per  square  inch  of  original  section. . . 

Elongation  per  inch  after  rupture . . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Ked  action  in  diameter  at  point  of  rupture . 

Eeduciion  in  area  after  rupture,  per  cent  of  original  section . . 

Position  of  rupture . - . 

Character  of  broken  surface . . 

Elongation  of  inch  sections . ; . 


...pounds..  83,  %20 

. do...  44,000 

.  ..t..inch..  .2100 

. do...  .001400 

. do...  .164 

.  49. 7 

1".  70  from  the  neck 

. silky 

...  ".12,  "39*,  ".12 


'Tube  No.  5. 

No.  893. 

•  lUaiKb,  bTuM 

Length,  5". 

Diameter,  /'.798. 

Sectional  area,  .50  square  inch. 
^Gauged  length,  3'^ 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 
compres¬ 
sion  per 
inch. 

Permanq|it 

set. 

Successive 

Total. 

Per  square 
inch. 

permanent 

set. 

Remarks. 

Pounds. 

500 

2. 500 

5,000 

7. 500 
10,000 
12,  500 
15, 000 
17,  500 
20, 000 
22,  500 
23, 000 
23,500 
24, 000 
24,  500 
25,000  • 
42, 790 

Pounds. 

1, 000 

5, 000 
10,000 
15, 000 
20, 000 
25, 000 
30, 000 
35,  000 
40, 000 
45, 000 
46,  000 
47, 000 
48,000 
49, 000 
50, 000 
85, 580 

Inch. 

0. 

. 000100 

'Inch. 

0. 

. 000100 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

.000200 
. 000300 

.  000100 

. 000100 

.000467 
.  000600 

.  000167 

0. 

.  000133 

.000767 

.  000167 

. 000967 

. 000200 

.  001100 

. 000133 

0. 

. 001233 

.  000133 

Elastic  limit. 

.  001433 

. 000200 

.  002400 

. 000967 

.  003400 

.  001000 

. 004000 

.  000600 

.  004733 

.000733 

Ultimate  strength. 

Failed  by  triple  flexure. 
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8-INCH  STEEL  B.  L.  KIFLES, 


Tube  No.  6. 

No.  905. 

IVT 51  first  ®  T 

ivi  arKb,  5  t,oM 

Length, 

Diameter,  1''.128. 

Sectional  area,  1  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 
compres¬ 
sion  per 
inch. 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

permanent 

set. 

Kemarks. 

Pounds. 

1,000 

5, 000 
10, 000 
15, 000 
20,  000 
25,  000 
30,  000 
35,000 
40,  000 
41,000 
42, 000 
43,000 
44,  000 
45,000 
46,000 

W  47,  000 
48,000 
49, 000 
50, 000 
52,  000 
54,  000 
56,  000 
58,  000 
60,  000 
62,000 
64,  000 
66,  000 
68,  000 

Pounds. 

1, 000 

5, 000 
10, 000 
15,000 
20, 000 
25, 000 
30, 000 
35, 000 
40, 000 
41, 000 
42, 000 
43,  000 
44, 000 
45, 000 
46,  000 
47, 000 
48, 000 
49, 000 
50, 000 
52, 000 
54,  000 
56,  000 
58, 000 
60, 000 
62,  000 
64,  000 
66,  000 
68,  000 
70, 000 
107, 800 

Inch. 

0. 

. 000075 

Inch. 

0. 

.  000075 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

. 000200 

.  000125 

.000325 

. 000125 

. 000475 

.  000150 

.  000575 

. 000100 

- 

. 000700 
.000850 

.  000125 
. 000150 

0. 

0. 

0. 

. 001000 
.  001075 

. 000150 
. 000075 

. 000025 

. 000025 

. 001125 

.000050 

.  001150 
.  001175 

.  000025 

\  , 

.  000025 

.  001200 

. 000025 

.  001225 
. 001275 

.  000025 

. 000050 

Elastic  limit. 

. 001500 

.  000225 

.  002550 

.  001050 

.003050 
.  004250 

. 000500 
.  001200 

.  001375 

. 001350 

. 005625 

. 001375 

. 006950 

.001325  ' 

. 008375 

. 001425 

.  009700 
.  010950 

.  001325 
.  001250 

. 007375 

. 006000 

.  012500 

. 001550 

- 

.  014000 

. 001500 

.  015675 

. 001675 

70,  000 
107, 800 

.017425 

. 001750 

.014675 

.  007300 

Ultimate  strength. 

Failed  by  triple  flexure. 
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Tube  No.  7. 
No.  4313. 


Marks,  1 1- T 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  mch. 

Successive 

• 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1, 250 

2, 500 

5, 000 

7,  500 

Pounds. 
1,000 
5,000 
10,000 
20, 000 
30,000 
35,000 
40,  000 
42,000 
43,000 

Inch. 

0. 

.000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000267 

.000167 

.000600 

. 000333 

. . 

. . 

. 000933 

.  000333 

8;  750 
10,  000 
'  10, 500 

10,  750 
11,000 

11. 250 

11.500 

11,  750 
12,000 

12. 250 

12.500 
K,  750 
13,000 
13,  250 

13. 500 
13, 750 
22, 920 

. 001100 

.  000267 

0.' 

. 001300 

.  000200 

.  001367 

. 000067 

0. 

.001400 

.000033 

44i  000 
45,000 
46,000 
47,000 

48,  000 

49,  000 

50,  000 

51,  000 
52,000 
53, 000 
54,000 
55,  000 
91,  680 

.  001433 

. 000033 

.  001467 

. 000034 

.  001533 

. 000066 

.  001567 

.  00(X)34 

• 

.  001633 

.  000066 

.  001700 

.000067 

.  001733 

.  00(K)33 

Elastic  limit. 

.  009667 

.  007934 

.010600 

.000933 

.  010800 

.  000200 

. 011833 

.  001033 

.  012600 

.000767 

Tensile  strength. 

> 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Keduction  in  diameter  at  point  of  rupture . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture . 

Character  of  broken  surface . 

Elongation  of  inch  sections . 


. pounds..  91,680 

. . do...  50,000 

. inch..  .2033 

. do...  .001733 

. do...  .084 

.  27. 6 

. 1".9  from  the  neck 

silky,  40  per  cent;  granular,  60  per  cent 
. . ".17,  ".30*,  ".14 
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8-INCH  STEEL  B.  C.  RIFLES, 


No.  897. 

Marks,  l  \  ^ 

Length, 

Diameter,»l''.0092. 

Sectional  area,  .80  square  inch. 
Gauged  length,  3'^ 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 
corqpres- 
sion  per 
inch. 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

permanent 

set. 

Remarks. 

Pounds. 

800 

4,  000 
8,000 
12,  000 
16,  000 
20,  000 
24,  000 
28,  000 
32,  000 
36, 000 

36,  800 

37,  600 

38. 400 

39,  200 

40,  000 
40,  800 
41, 600 

42. 400 
43,  200 

Pounds. 

1, 000 

5, 000 
10, 000 
15,  000 
20,  000 
25,  000 
30,  000 
35,  000 
40,  000 

45,  000 

46,  000 

47,  000 
48, 000 
49,  000 

Inch. 

0. 

. 000067 
.  000233 
.  000367 

Inch. 

0. 

.  000067 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

.  000166 

.  000134 

.  000533 

. 000166 

0. 

.  000700 

. 000167 

.  000833 
.  000967 

. 000133  • 

, 000134 

. 001133 

.  000166 

0. 

•  — 

. 001333 

.  000200 

.  001367 

. 000034 

. 001400 

. 000033 

. 001433 

.  000033 

Elastic  linodt. 

.  .  007767 

•006334 

50, 000 
51, 000 

.  008100 

. 000333 

.  008500 

. 000400 

52, 000 

53,  000 

54,  000 
55, 000 
96,  650 

. 009000 

. 000500 

. 009667 

. 000667 

- 

.  010333 

. 000666 

44,  000' 

.  011000 

.  000667 

77, 320 

Ultimate  strength. 

, 

. 

Failed  by  triple  flexure, 
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^  -  1^0.  4314. 

8R7T 
M  Te  M 

Diameter,  ''.564. 

Sectional  area,  .25  square  incli. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2, 500 

5, 000 

7,  500 

8, 750 
10, 000 

Pounds. 

1,000 

5,  000 

Inch. 

0. 

.  000133 

Inch. 

0. 

.  000133 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

10, 000  - 

,  000333 

.  000200 

20, 000 
30,  000 
35, 000 
40, 000 
42, 000 

43,  000 

44,  000 

.  000667 

.  000334 

. 001000 

. 000333 

.001167 

. 000167 

0. 

.  001333 

. 000166 

lO;  500 

10. 750 
11,  000 

11. 250 

11,  500 

11. 750 

12,  000 
12,  250 
12,  500 

12,  750 

13,  000 

13. 250 
13, 500 

13. 750 
14, 000 

14,  250 
21,  890 

.  001400 

. 000067 

0. 

- 

. 001433 

.  000033 

. 001500 

. 000067 

45; 000 

46,  000 

47,  000 

48,  000 
49, 000 

.  001533 

. 000033 

.001567 

.  000034 

- 

. 001600 

. 000033 

. 001633 

.  000033 

. 001667 

. 000034 

50;  000 
51,  000 
52, 000 
53, 000 
54,  000 
55, 000 
56, 000 
57,  000 
87,  560 

. 001700 

. 000033 

.  001733 

,  000033 

,  001800 

. 000067 

Elastic  limit. 

. 013333 

. 011533 

.  014200 

. 000867 

.  014933 

. 000733 

.  015833 

.  000900 

.  016833 

.  001000 

Tensile  strength. 

General  summary. 


Tenfiile  strength  per  square  inch  of  original  section . pounds. .  87,  560 

Elastic  limit  per  square  inch  of  original  section . do. . .  52,  COO 

Elongation  per  inch  after  rupture . . . . inch . .  .  2233 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001800 

Reduction  in  diameter  at  point  of  rupture . do. . .  .  124 

Reduction  in  area  after  rupture,  per  cent  of  original  section  . . .  39. 2 

Position  of  rupture .  1''.15  from  the  neck 

Character  of  broken  surface . . . silky 

Elongation  of  inch  sections . ".27*,  ".34^,  ".16 


H.  Ex.  161 - 4 
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8-INCH  STEEL  B.  L.  RIFLES 


Tube  No.  8. 


Marks, 

Diameter,  ^L564. 

Sectional  area,  .25  square  incli. 
Gauged  length,  3^'. 


No.  4282. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Eeraarks 

.  1 

Pounds. 

250 

1,  250 

2,  500 
5,000 

7,  500 
8,750 

10,  000 
10.  500 
10,  750 
11,000 

11. 250 

11. 500 

11. 750 
12,  000 
12,  250 

12. 500 

12,  750 

13,  000 
13,  250 

13. 500 

13. 750 

14. 250 

14. 750 
15,  250 

15,  750 

16,  250 
24,  810 

Pounds. 

1,  000 

5, 000 
10,  000 
20,  000 
30,  000 
35,  000 
40,  000 

42,  000 

43,  000 
44, 000 

45,  000 

46,  000 

47,  000 

48,  000 

49,  000 

50,  000 
51, 000 

52,  000 

53,  000 

Inch. 

0. 

. 000067 

Inch. 

0. 

.  000067 

Inch. 

0. 

0. 

Inch. 

0 

Initial  load. 

.  000267 

.  000200 

. 000600 

.  000333 

.  000967 

.  000367 

.  001133 

.000166 

0. 

. 001300 

. 000167 

. 001400 

.000100 

0. 

.  001433 

.  000033 

.  001467 

.  000034 

.  001500 

.  000033 

.  001533 

.  000033 

.  001567 

.  000034 

. 001600 

.  000033 

.  001633 

. 000033 

•• 

. 001667 

. 000034 

. 1 . 

. 001700 

.  000033 

. ' . 

. 001733 

. 000033 

. ' .  ...  . 

Elastic  limit. 

.  003500 

. 001767 

54,  000 
55, 000 
57, 000 
59,  000 
61,  000 
63,  000 
65,  000 
99,  240 

. 005333 

.  001833 

. 006400 

.  001067 

1 

.  007667 

.  001267 

\ 

, 008833 

.  001166 

.  010233 

. 001400 

.  012000 

. 001767 

.  013667 

. 001667 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

lleduction  in  diameter  at  point  of  rupture . 

Eeduction  in  area  after  rupture,  per  cent  of  original  section . . 

Position  of  rupture . 

Character  of  broken  surface . 

Elongation  of  inch  sections . 


. pounds..  99,240 

. do...  52,000 

. inch..  .1667 

. do...  .001733 

. do...  .114 

.  36. 4 

- 1".15  from  the  neck 

silky,  slightly  granular 
. ".25*,  "16,  ".09 
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No.  898. 

Marks,  b  ?!  m 
Length,  5". 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length  3". 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

compres¬ 
sion  per 
inch. 

permanent 

set. 

Eemarks. 

Poundg. 

500 

2,500 

5, 000 

7,  500 
10,  000 
12,  500 
15, 000 

17. 500 
20,  000 

22,  500 
23, 000 

23,  500 
24, 000 

24,  500 
25,000 

25,  500 

26,  000 

26,  500 
27,000 

27,  500 

28,  000 

28. 500 

29,  000 

29. 500 

30,  000 
45,  270 

Pounds. 

1,000 

5, 000 
10, OOO 
15, 000 
20, 000 
25, 000 
30, 000 
35,  000 
40,  000 

Inch. 

0. 

.  000067 

Inch. 

0. 

.  000067 

Inch. 

0. 

Inch. 

0. 

Initial  load.  • 

. 000233 

.  000166 

. 000400 

. 000167 

. 000533 

. 000133 

0. 

. 000700 

. 000167 

. 000867 

. 000167 

. 001000 

. 000132 

.  001167 

. 000167 

0. 

45,  000 

46,  000 
47, 000 

48,  000 

49,  000 

. 001333 

.  000166 

. 001367 

. 000034 

. 001433 

. 000066 

. 001500 

. 000067 

. 001533 

.  000033 

50,  000 
•  51,000 

52,  000 

53,  000 

-  54, 000 

'  55,000 
56,  000 

.  001600 

.  000067 

.  001667 

.000067  . 

. 003000 

. 001333 

Elastic  limit. 

.  003667 

.  000667 

.  004233 

.  000666 

. 004700 

.  000467 

. 005300 

.  000600 

57,  000 
58,000 
59, 000 
60,  000 
90,  540 

.  005800 

.  000500 

.  006400 

.  000600 

.  007000 

.  000600^ 

.  007667 

.000667 

Ultimate  strength. 

- 

Failed  by  triple  flexture, 
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8-INCH  STEEL  B.  L.  RIFLES 


1^0.  4281. 


IVT  n  "pIt  q  ^  ^ 

ivia^iKtsj  MT2M 

Diameter,  '^564. 

Sectioual  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  Inch. 

permanent 

set. 

Eemarks. 

Pounds. 

250 

^,250 

2,  500 

5, 000 

7,  500 

8,  750 

Pounds. 

1,  000 

5, 000 
10,  000 
20,  000 
30,  000 

Inch. 

0. 

.  000067 

Inch. 

0. 

. 000067 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000233 

.  000166 

.  000567 

.  000334 

.  000900 

. 000333 

35i 000 
40,  000 

42,  000 

43,  000 

.  001067 

.  000167 

0. 

loi  000 

.  001267 

. 000200 

10,  500 

. 001300 

. 000033 

0. 

10,  750 

11,  000 

11,  250 
11, 500 
11, 750 

12,  000 
12, 250 
12,  500 

. 001333 

.  000033 

44^  000 

.  001367 

.  000034 

. 

45i  000 

. 001400 

. 000033 

46;  000. 

47,  000 

48,  000 
49, 000 

50,  000 

51,  000 

. 001433 

.  000033 

.  001467 

. 000034 

. 001533 

. 000066 

. 001567 

.  000034 

. 001633 

.  000066 

12. 750 
13, 000 
13,  250 
13,  500 

13. 750 
14, 000 
14, 250 

14. 500 
15,  000 
15,  500 
16, 000 

16.500 
17, 000 
22,  720 

. 001667 

.  000034 

52;  000 
53, 000 
54,  000 
55, 000 
56,  000 
57,000 
58,  000 
60,  000 
62,  000 
64,  000 
.  66, 000 
68,  000 
90, 880 

. 001700 

.  000033 

. 001733 

. 000033 

.  001767 

. 000034 

.  001800 

. 000033 

Elastic  limit. 

.  014000 

.  012200 

. 014667 

. 000667 

.  015400 

.  000733 

. 017500 

.  002100 

. 019500 

. 002000 

. 021500 

. 002000 

. 024167 

. 002667 

. 026500 

. 002333 

Tensile  strength. 

General  summary. 


t 

Tensile  strength  per  square  inch  of  original  section . pounds..  90, 880 

Elastic  limit  per  square  inch  of  original  section  . do. . .  55, 000 

Elongation  per  inch  after  rupture . inch. .  .  1933 

Elongation  per  inch  under  strain  at  elastic  limit . ^ . do. . .  ,  001800 

Eeduction  in  diameter  at  point  of  rupture . do. . .  .  134 

Eeduction  in  area  after  rupture,  per  cent  of  original  section .  41. 9 

Position  of  rupture . 1".7  from  the  neck 

Character  of  broken  surface . silky 

Elongation  of  inch  sections . 'M2,  ".33*,  ".13 
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Tube  l^o.  9. 

V 

No.  906. 

IVltllKH,  BT7M 

Length, 

Diameter,  l'M28. 

Sectional  area,  1  square  inch, 

^Gauged  length,  4," . 


Applied  loads. 

Compres- 

Successive 
couipres- 
sioii  per  ^ 
incli. 

Permanent 

set. 

Successive 

Total. 

Per  square 
-  inch. 

sion  per 
inch. 

I)ermanent 

set. 

Remarks. 

Pounds. 

1,  ouo 

5,  000 
10,  000 
15,  000 
20,  000 

Pounds. 

1, 000 

5,  000 
10,  000 

Inch. 

0. 

. 000075 

Inch. 

0. 

. 000075  . 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

. 000175 

. 000100 

15,  000 
20, 000 
25,  000 
30,  000 
35, 000 
40,  000 
41, 000 

42,  000 

43,  000 

44,  000 

. 000275 

. 000100 

.  000425 

. 000150 

25, 000 
80,  000 

35  000 

.  000575 

.  000150 

. 000725 

. 000150 

,  000875 

.  000150 

40  000 

.  001050 

.  000175 

0. 

41,  000 

42,  000 

43  000 

.  001100 

.  000050 

.001125 

. 000025 

.  001175 

. 000050 

44,  000 

45,  000 

46  000 

. 001200 

.  000025 

45,  000 

46,  000 

47,  000 

48,  000 

49,  000 

50,  000 
52,  000 

54,  000 
56,  000 
58,  000 

. 001250 

.  000050 

.  001325 

. 000075 

47, 000 

48,  000 

49,  000 

.  001375 

.  000050 

Elastic  limit. 

. 002625 

. 0O125O 

. 003875 

.  001250 

50,  000 
52,  000 
54,  000 
56,  000 
58, 000 
60,  000 

62  000 

.  004675 
. 005875 

. 000800 
.  001200 

. 003000 

. 003000 

.  007250 

. 001375 

.  008725 

.  001475 

. 010150 

.001425 

60,  000 
62, 000 

.011750 

.012750 

-  . 001600 
. 001000 

.  009550 

.  006550 

64,  000 

64,  000 
\  66,  OUO 

68,  000 

.  014.500 

•  .  001750 

66,  000 
68,  000 

. 016125 

. 001625 

. 017750 

.  001625 

70,  000 
105, 600 

70,  000 
105, 600 

. 019175 

. 001425 

.  016625 

.  007075 

Ultiraaie  strength. 

Failed  by  triple  flexure, 
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8-INCH  STEEL  B.  L.  RIFLES, 


Tube  11. 


No.  4355. 


Marks,  I 
Diameter,  ^^564. 

Sectional  area,  .25  square  incli. 
Gauged  length, 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Eemarks. 

Pounds. 

250 

1,250 

2,500 

5,  000 

Pounds. 

1,000 

5,  000 
10,  000 
20,  000 
30,  000 
35, 000 
40, 000 

Inch. 

0. 

.  000100 

Inch. 

0. 

.000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000300 

. 000200 

.  000633 

.  000333 

7,500 

8,  750 
10,  000 
10,  500 

10,  750 

11,  000 

.  000967 

. 000334 

. 001133 

, 000166 

0. 

. 001333 

.  000200 

42;  000 
43, 000 

. 001400 

. 000067 

0. 

. 001433 

. 000033 

44;  000 

45,  000 

46,  000 

47,  000 

,001533 

. 000100 

1  li  250 

. 001600 

. 000067 

11,  500 
11,750 

12,  000 
12,  250 
12,  500 

. 001633 

. 000033 

Elastic  limit. 

. 004933 

. 003300 

48;  000 

49,  000 

50,  000 

. 006767 

, 001834 

r 

. 007333 

. 000566 

. 008267 

.  000934 

12i 750 
22, 270 

51;  000 

89,  080 

. 008933 

.  000666 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  89,  080 

Elastic  limit  per  square  inch  of  original  section . do. . .  40,  tiUO 

Elongation  per  inch  after  rupture . inch..  .  ]6oO 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001093 

Iteductiou  in  diameter  at  point  of  rupture . do. . .  .  074 

lleduction  in  area  after  rupture,  per  cent  of  original  section .  24.  6 

Position  of  rupture . .-. . ".95  from  the  neck. 

Character  of  broken  surface - graualar,  dull  serrated  spot  at  the  circumference;  opened  cracks  in 

the  cylindrical  surface  of  stem  in  vicinity  of  rupture. 

Elongation  of  inch  sections . T. . —..".10,  ".15,  ".23* 
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No.  4377. 


TyTo-plra  8  Rn  T 
IVldlKb,  BX4M 

Diameter,  '^565. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


/ 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch, 

permanent 

set. 

*  Remarks. 

Pounds. 
250 
1,250 
.  2,500 
'  5,000 
7,500 

8,  750 
10,  000 

10. 500 
10,  750 
11, 000 
11, 250 

11. 500 
,  11,750 

Pounds. 

1,000 

5, 000 

Inch. 

0. 

. 000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

10; 000 
20, 000 
30, 000 
35,  000 
40,  000 

42,  000 

43,  000 
44, 000 
45, 000 
46,  000 

-47,  000 
48, 000 
49, 000 

. 000333 

.  000233 

. 000667 

. 000334 

. 001000 

. 000333 

.  001167 

.  000167 

0. 

. 001333 

. 000166 

. 001400 

. 000067 

0. 

. 001433 

. 000033 

.  001467 

.  000034 

. 001533 

.  000066 

. 001600 

.  000067 

Elastic  limit. 

. 006000 

.  004400 

12; 000 

12,  250 
12,  500 
12, 750 
21,  930 

. 008300 

.  002300 

. 009000 

,  000700 

50j  000 

. 009933 

.  000933 

5li 000 
87, 720 

. 010567 

. 000634 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . . . pounds. .  87, 720 

Elastic  limit  per  square  inch  of  original  sec-tiou . do. . .  46,  OOO 

Elongation  per  inch  after  rupture . inch..  .  1667 

Elongation  per  inch  under  strain  at  elastic  limit . do. ..  .  001600 

lieduction  in  diameter  at  point  of  rupture . . do. ..  .  085 

lleductiou  in  area  after  rupture,  per  cent,  of  original  section. .  27.  6 

Position  of  rupture . "A  from  the  neck 

Cliai'acter  of  broken  surface.... silky,  serrated,  50  per  cent;  granular,  50  per  cent;  opened  a  crack  in 
the  stem  ".6  from  place  of  rupture. 

Elongation  of  inch  sections . ".24*,  ".14,  ".12 
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8-INCH  STEEL  B.  L.  RIFLES, 


1^0.  914. 

IVToT’lr^  ^ 

IVldlKb,  bxtM 

Length,  4^^975. 

Diameter,  1^M29. 

Sectional  area,  1  square  inch. 

Gauged  length, 


Applied  loads. 

-Compres¬ 
sion  per 
inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

compres¬ 
sion  per 
inch. 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,  000 
10, 000 

Pounds. 

1,000 

5, 000 

Inch. 

0. 

. 000050 

Inch. 

0. 

. 000050 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

lOi  000 

.  000175 

.  (•)0125 

15,  000 

15;  000 
20,  000 
25,  000 
30,  000 
35,  000 

. 000300 

. 000125 

20i  000 

. 000425 

.  000125 

25,  000 

. 000550 

. 000125 

30;  000 
35,  000 
40, 000 

41,  000 

42,  000 

43,  000 
44, 000 

. 000725 
.  000925 

. 000175 
.  000200 

.  000050 

.  000050 

40;  000 
41,  000 

.  001125 
. 001175 

.  000200 
.  000050 

.  000050 

0. 

42;  000 

. 001200 

.  000025 

43; 000 

44, 000 

45,  000 

46,  000 

.  001225 

.  000025 

.  001275 

.  000050 

Elastic  limit. 

$ 

46,  000 

.  002750 

.  001475 

46,  000 

.  007300 

.  004550 

47',  000 
48,  000 
49, 000 
50,  000 
52,  000 
54,  000 

47;  000 

48,  000 

.  007925 

.  000625 

. 008600 

.  000675 

49, 000 
50,  000 
52, 000 
54,  000 
56,  000 
58,  000 
60,  000 
95, 180 

.  009200 

.  000600 

.  009925 
.  011425 

. 000725 
. 001500 

.  008125 

. 008U75 

.  013075 

. 001650 

56, 000 
58,  000 

. 014500 

.  001425 

. 016100 

. 001600 

60,  000 
95, 180 

.  018000 

. 001900 

. 015825 

.  007700 

Ultimate  strength. 

• 

Failed  by  triple  flexure. 
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No.  925. 


Marks, 

Length, 

Diameter,  V'.128. 

Sectional  area,  1  square  inch. 
Gauged  length,  4'' 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 

Total. 

Per  square 
inch. 

compres¬ 
sion  per 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

1,000 

1, 000 

0. 

0. 

5,  000 

5,000 

.  000100 

.  000100 

10, 000 

10,  000 

. 000250 

. 000150 

15, 000 

15,  000 

.  000425 

. 000175 

20,  000 

20,  000 

. 000600 

. 000175 

25,  000 

25,  000 

. 000775 

. 000175 

30,  000 

30,  000 

•  .000950 

. 000175 

35,  000 

35,  000 

.001125 

. 000175 

40, 000 

40,  000 

. 001300 

. 000175 

41, 000 

41,  000 

. 001350 

.  0000.50 

42,  000 

42,  000 

.  004875 

. 003525 

43, 000 

43,  000 

. 006925 

.  002050 

44,  000 

44, 000 

.007425 

.  000500 

45,  000 

45,  000 

. 007925 

.  000500 

46,  000 

46,  000 

.  008675 

. 000750 

48,  000 

48, 000 

. 010425 

. 001750 

50, 000 

50,  000 

. 011875 

.  001450 

52,  000 

52,  000 

.013450 

. 001575 

54,  000 

54,  000 

. 014950 

. 001500 

56,  000 

56,  000 

.  016725 

. 001775 

58,  000 

58,  000 

.  018800 

. 002075 

60,  000 

60,  000 

.  020150 

. 001350 

62,  000 

62,  000 

. 022275 

. 002125 

64,  000 

64,  000 

.  024375 

.  002100 

66, 000 

66,  000 

. 026750 

.  002370 

68,  000 

68,  000 

. 028700 

.001950 

70,  000 
92, 100 

70,  000 
92, 100 

. 031150 

. 002450 

Permanent 

set. 


Inch. 

0. 


0. 

6.’ 


Successive 

permanent 

set.' 


Inch. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Ultimate  strength. 


Failed  by  triple  flexure, 
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8-INCH  STEEL  B.  L.  RIFLES 


No.  4353. 

MnrlrQ 

iVld-lKS,  MT4M. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  S". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

penuanent 

set. 

Remarks. 

Pounds. 

250 

1,  250 

Pounds. 

1,000 

5, 000 

Inch. 

0. 

.  000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

2,  500 

5,  000 

7,  500 
8,750 
10, 000 

10,  500 
10, 750 

11,  000 

lo;  000 
20, 000 
30,  000 
35, 000 
40,  000 

42,  000 

43,  000 
44, 000 

45,  000 

46,  000 
47, 000 

48,  000 

49,  000 

50,  000  ^ 

. 000300 

. 000200 

. 000633 

.  000333 

.  000900 

.  000267 

.  001100 

. 000200 

. 001300 

.  000200 

. 001333 

. 000033 

.  001367 

.  000034 

. 001400 

.  000033 

11,  250 

. 001433 

.  000033 

1 1,  500 
11,  750 

. 001500 

.  000067 

. 001533 

.  000033 

12, 000 

12  250 

. 001567 

. 000034 

. 001600 

. 000033 

12,  500 

. 001633 

. 000033 

Elastic  limit. 

.  012667 

.oiio:j4 

Load  fell. 

12,  750 

13,  000 

51,  000 

52,  000 

53,  000 
54, 000 
55,  000 
85, 960 

,  013667 

. 001000 

. 014333 

. 000666 

13,  250 
13, 500 
13,  750 

.015267 

. 000934 

.016333 

.001066 

. 017233 

.  000900 

2li  490 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  85,  960 

Elastic  limit  per  square  inch  of  original  section . do. . .  50,  000 

Elongation  per  inch  after  rupture . inch . .  .  2533 

Elongation  per  inch  under  strain  at  elastic  limit . .• . do. .  .  001633 

Reduction  in  diameter  at  point  of  rupture . do..  .  154 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  47. 2 

Position  of  rupture . 1".6  from  the  neck 

Character  of  broken  surface . ' . silky 

Elongation  of  inch  sections.... . . . ".15,  ".39*,  ".22 
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No.  4354. 

IVT  n  tIt  '>!  8  E 1 1  T 
ivid^lKb,  M  Tfl  I 

Diameter^  '^564.  / 

Sectional  area,  .25  square  incli. 

Gauged  length,  Z", 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2. 500 

5, 000 

7. 500 

8, 750 

10,  000 
10, 500 
10,  750 
11,000 
11, 250 

Pounds. 

1,000 

5, 000 

Inch. 

0. 

.  000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

10; 000 
20,  000 
30,  000 
35, 000 
40,  000 
42, 000 
43, 000 
44, 000 
45, 000 
46, 000 
47, 000 
48, 000 

.  000300 

. 000200 

.  000633 

. 000333 

.  000967 

, 000334 

.  001100 

.  000133 

,  0. 

. 001300 

.  000200 

.  001307 

. 000067 

0. 

, OOI4OO 

. 000033 

.  001467 

.  000067 

. 001500 

. 000033 

li;  500 
11, 750 

.  001567 

.  000067 

. 001600 

. 000033 

12,  000 

12. 250 
12,  500 

12,  750 

13,  000 

13. 250 
13,  500 

. 001667 

. 000067 

49;  000 

50,  000 

.  001700 

.  000033 

Elastic  limit.  . 

.  006000 

.  004300 

5i; 000 

52,  000 

53,  000 

54,  000 
89, 440 

.  009600 

.  003600 

. 010333 

.  000733 

. 011333 

. 001000 

. 011933 

. 000600 

22; 360 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  89,440 

Elastic  limit  per  square  inch  of  original  section . do...  49,  000 

"Tilongation  per  inch  after  rupture . inch. .  .  2000 

Elongation  per  inch  under  strain  at  elastic  limit . . do _ 001700 

Eeduction  in  diameter  at  point  of  rupture . do. ..  .  144 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  44. 6 

Position  of  rupture . ".55  from  the  neck 

Character  of  broken  surface . . . silky 

Elongation  of  inch  sections . . . ".36^,  ".12,  ".12 


\ 
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8-mCH  STEE  L  B.  L.  EIFLES. 


No.  4375. 


Marks,  m^'o 
Diameter,  '^565. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

liermanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2,  500 

5,  000 

7,  500 

8,  750 
10, 000 
10,  500 

10,  750 

11,  000 
11, 250 
11,  500 

11,  750 

12,  000 
12,  250 
12,  500 

12.  750 
13, 000 

13,  250 
22,  640 

Pounds. 

1, 000 

5, 000 
10,  000 
20,  000 
30,  000 
35,  000 
40,  000 

Inch. 

0. 

. 000100 

Inch. 

0 

.  000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000300 

.  000200 

.  000633 

.  000333 

* 

.  000933 

. 000300 

% 

.  001067 

.  000134 

.  0. 

. 001300 

. 000233 

42, 000 
43, 000 

.  001367 

. 000067 

0. 

.  001400 

.  000033 

44,  000 
45, 000 
46,  000 
47, 000 
48,  000 
49, 000 

50,  000 

51,  000 

52,  000 

53,  000 
90,  560 

.  001433 

. 000033 

.  001500 

.  000067 

.  001567 

.  000067 

. 001600 

.  000033 

. 001633 

.  000033 

Elastic  limit. 

.  003333 

.  001700 

. 005333 

.  002000 

.  006667 

.  001334- 

.  007633 

.  000966 

.  008367 

.  000734 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  90,  560 

Elastic  limit  per  square  inch  of  original  section . do. . .  46,  000 

Elongation  per  inch  after  rupture . inch..  0. 1600 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  001633 

Reduction  in  diameter  at  point  of  rupture . do. . .  .  075 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  24.  6 

Position  of  rupture . 1".  5  from  the  neek 

Character  of  broken  surface . silky,  oblique,  50  per  cent;  granular,  50  per  cent 

Elongation  of  inch  sections . . . ".11,  ".25*,  ".12 
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No.  4376. 


maiKb,  ^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2,  500 

5,  000 

Pounds. 

1, 000 

5, 000 
10,  000 

r  Inch. 

0. 

. 000133 

Inch. 

0. 

. 000133 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.000300 

. 000167 

20; 000 
30, 000 
35, 000 
40,  000 
42,  000 
43, 000 

44,  000 

45,  000 

46,  000 

-  47, 000 

48,  000 
49, 000 

.  000633 

. 000333 

500 

8,  750 
10, 000 

. 000967 

. 000334 

.  _ 

.  001167 

.  000200 

0. 

.001300  • 

.  000133 

lO;  500 

10,  750 
11, 000 

11,  250 

.  001367 

.  000067 

0. 

. 001433 

. 000066 

.  001500 

.  000067 

. 001533 

.  000033 

. I . 

1 

11,  500 

11,  750 

12,  000 
12,  250 
12, 500 

.  001567 

. 000034 

. i . 

.  001633 

.  000066 

. 1 . 

Elastic  limit. 

.  009667 

. 008034 

.  010567 

. 000900 

50;  000 
51, 000 
52,  000 
86, 360 

. 011333 

. 000766 

12,  750 

.  012000 

,  000667 

13;  000 
21, 590 

.  013000 

.  001000 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section. . pounds. .  86,  360 

Elastic  limit  per  square  inch  of  original  section . do. . .  47, 000 

Elongation  per  inch  after  rupture . . inch. .  .  2067 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001633 

Keduction  in  diameter  at  point  of  rupture . . do. . .  .  104 

Reduction  in  area  after  rupture,  per  cent,  of  original  section .  33. 5 

Position  of  rupture  .  . . 1"  from  the  neck 

Character  of  broken  surface . silky  oblique 

Elongation  of  inch  sections . ".14,  ".20,  ".28* 


* 
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8-INCH  STEEL  B.  L.  RIFLES 


Tube  No.  12, 
No.  915. 

ivitiiKh,  B  T4  M 

Length,  5''.009. 

Diameter,  1''.103. 

Sectional  area,  .955  square  inch. 

Gauged  length,  4''. 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successiv 
compres¬ 
sion  per 
inch. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

790 

830 

0. 

0. 

3, 950 

4, 140 

. 000050 

.  000050 

7, 900 

8, 270 

. 000175 

.  000125 

11,850 

12, 410 

.  000275 

. 000100 

15,  800 

16,  540 

. 000375 

. 000100 

19, 750 

20,  680 

. 000600 

. 000225 

23,  700 

24, 820 

. 000750 

. 000150 

27,  650 
31, 600 

28, 950 

.  000850 

. 000100 

33,  088 

. 001025 

. 000175 

32, 390 

33, 920 

.  001050 

.  000025 

33, 180 

34,  740 

. 001075 

.  000025 

33,970 

35, 570 

. 001100 

. 000025 

34, 760 

36,  400 

. 001125 

. 000025 

35,  550 

37,  220 

. 001125 

0. 

36,  340 

38, 050 

. 001200 

. 000075 

87, 130 

38,  880 

. 001225 

. 000025 

37,  920 

39, 710 

.  001250 

. 000025 

38, 710 

40,  530 

.  001300 

.  000050 

39, 500 

41.360 

. 001325 

.  000025 

40,  290 

42, 190 

.  001375 

.  000050 

41,  080 

43, 020 

. 001400 

.  000025 

41, 870 

43, 840 

. 001450 

. 000050 

42, 660 

44,  670 

.  001500 

. 000050 

43, 450 

45, 500 

.  001550 

. 000050 

44,  240 

46,  330 

.  001625 

.  000075 

45,  030 

47, 150 

. 002175 

.  000550 

45,  820 

47,  980 

. 004000 

.  001825 

46,  610 

48,  810 

. 004625 

.  000625 

47, 400 

49,  630 

. 005175 

. 000550 

48,  980 

51,  290 

. 006375 

.  001200 

50, 560 

52,  940 

. 007425 

. 001050 

52, 140 

54,  600 

.  008750 

. 001325 

.53,  720 

56,  2504 

. 009950 

. 001200 

55,  300 

57, 910 

. 011300 

. 001350 

90, 400 

94, 660 

Permanent 

set. 

Successive 

permanent 

set. 

Inch. 

0. 

Inch. 

0. 

. 000100 

. 000100 

. 000075 

-. 000025 

. 000075 

0. 

.  003375 

.  003300 

.  009000 

.  005625 

Remarks. 


Initial  load. 


Elastic  limit. 


Ultimate  strength. 


Failed  by  double  flexure. 
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8-INCH  STEEL  B.  L.  RIFLES. 
Tube  Ko.  13. 

No.  4361. 

Marks,  t 
Diameter,  ".564. 

Sectional  area,  .25  square  inch.  '  .  - 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2. 500 

5, 000 

7. 500 

8,  750 

10,  000 

10. 250 

10,  500 
10, 750 
11, 000 

11. 250 

11,  500 

Pounds. 
1,000 
5,000 
10, 000 
20, 000 
30, 000 
35, 000 
40,  000 
41,000 
42,  000 
43, 000 
44, 000 

45,  000 

46,  000 
47, 000 
48,  000 
49, 000 
50, 000 

51,  000 

52,  000 
53, 000 
54,  000 
94, 240 

Inch. 

0. 

. 000133 

Inch. 

0. 

. 000133 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000300 

. 000167 

. 000633 

. 000333 

.  001000 

. 000367 

. 001200 

.  000200 

. 

0. 

. 001367 

.  000167 

- 

.  001433 

.  000066 

0. 

.  001467 

. 000034 

.  001500 

.  000033 

.  001533 

.  000033 

.  001567 

. 000034 

. 001600 

.  000033 

11, 750 
12,  000 
12, 250 

.001633 

. 000033 

.  001667 

.  000034 

.  001733 

.  000066 

Elastic  limit. 

12,  500 
12, 750 

13,  000 
13,  250 
13,  500 
23, 560 

. 001933 

. 000200 

.  004267 

.  002334 

.  005333 

.  001066 

.  006000 

.  000667 

« 

.  007000 

.  001000 

Tensile  strength. 

General  summary. 


Tensile  strength  per  sqxiare  inctf  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Reduction  in  diameter  at  point  of  rupture . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture . .  . . 

Character  of  broken  surface . . 

Elongation  of  inch  sections . . . . . 


. pounds..  94,240 

. do...  49,000 

. inch..  .1733 

. do...  .001733 

. . .104 

. T  33.5 

. 1". 5  from  the  neck 

granular;  silky  oblique  at  one  side 
. ".12,  ".30*,  ".10 
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8-INCH  STEEL  B.  L.  RIFLES 


No.  4373. 


Marks,  b 
Diameter,  ".565. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3^^ 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set.' 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

# 

Pounds. 

250 

1,  250 

Pounds. 

1,000 

5, 000 
10,  000 
20,  000 

Inch. 

0. 

. 000100 

Inch. 

0. 

.  000100 

Inch. 

0. 

0. 

I7ich. 

0. 

Initial  load. 

2,  500 

5,  000 

7,  500 

8,  750 
10, 000 
10, 500 

.  000300 

.  000200 

.  000667 

.  000367 

30,  000 
35,  000 
40, 000 

42,  000 

43,  000 

.  44, 000 

45, 000 
46, 000 
47,  000 
48. 000 

49,  000 

50,  000 
90,  360 

. 001033 

. 000366 

. 001200 

.  000167 

0. 

. 001333 

. 000133 

. 001400 

. 000067 

0. 

10,  750 

11,  000 

. 001467 

.  000067 

.  001500 

. 000033 

11,  250 

11,  500 
11,750 

12,  000 
12,  250 
12,  500 
22,  590 

.  001533 

. 000033 

Elastic  limit. 

. 005600 

.  001067 

.  006067 

.  000 J 67 

.  006833 

.  000766 

. 007633 

. 000800 

. 008500 

.  000867 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . X'ounds. .  90,  360 

Elastic  limit  per  square  inch  of  original  section . do. . .  45, 000 

Elongation  per  inch  after  rupture . . , . inch. .  .  1967 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001533 

Reduction  in  diameter  at  point  of  rupture . do. . .  .  134 

Reduction  in  area  after  rupture,  per  cent,  of  original  section .  41.  9 

Position  of  rupture . 1"  from  the  neck 

Character  of  broken  surface  . . . silky 

Elongation  of  inch  sections . . . ".29*,  ".19,  ".11 


8-INCH  STEEL  B.  L.  RIFLES 
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No.  916. 

Maxks, 

Length, 

Diameter,  l'M05. 

Sectional  area,  .959  square  inch. 
Gauged  length,  4". 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 

Permanent 

set 

Successive 

Total. 

Per  square 
inch. 

cooapres- 
sion  per 
inch. 

permanent 

set. 

Remarks. 

Pounds. 

959 

4, 795 

9, 590 
14, 385 
19, 180 
23, 975 
28, 770 
33,  505 
88, 360 
39,  319 
40, 278 
41,  237 
42, 196 
43, 155 
44, 11 4 

Pounds. 

1,000 

5, 000 
10, 000 
15, 000 
•  20,000 
25, 000 
30,  000 
35,  000 
40, 000 
41,  000 
42, 000 

43,  000 

44,  000 
45, 000 

Inch., 

0. 

. OOOlOO 

Inch. 

0. 

. 000100 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

. 000250 

. 000150 

. 000400 

.000150 

. 000550 

. 000150 

.  000700 

. 000150 

.  000850 
. 001000 

.  000150 
. 000150 

. 000025 

. 000025 

.  001200 
.  001250 

. 000200 
. 000050 

0. 

— .  000025 

.  001300 

. 000050 

.  001325 

. 000025 

. 001350 

. 000025 

Elastic  limit. 

. 001750 

.  000400 

46^  000 
47, 000 

. 003450 

. 001700 

45,  073 
46, 032 
46, 991 
47,  950 
49, 868 
51,  786 
53,  704 
55.  622 
57, 540 
69,  458 
61,376 
63, 294 
65,212 
67, 130 
88, 420 

.  004250 

.000800  - 

48,  000 

49,  000 
50, 000 
52,  000 
54,  000 
56, 000 
58,  000 
60, 000 
62,  000 
64,  000 
66,  000 
68,  000 
70,  000 
92, 200 

. 005000 

. 000750 

.  005550 

.  000550 

. 006400 
. 007750 

. 000850 
. 001350 

. 004500  ■ 

.  004500 

. 009175 

.  001425 

. 010500 

.001325 

. 012000 

.  001500 

. 013375 
. 014950 

. 001375 
. 001575 

.011100 

. 006600 

. 016500 

. 001550 

. 018500 

. 002000 

. 020025 

. 001525 

. 021725 

. 001700 

. 019000 

. 007900 

Ultimate  strength. 

Failed  by  triple  flexure. 
H.  Ex.  161 - 5 


$ 
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8-INCH  STEEL  B.  L.  RIFLES 


No.  4359. 


SEijT 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successh’e 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Pemarks. 

Pounds. 

250 

1,250 

2,  500 

5,  000 

7,  500 

8,  750 
10,  000 
10,  500 

10,  750 

11,  000 

Pounds. 

1,000 

5, 000 
10, 000 
20,  000 
30,  000 

Inch. 

0. 

. 000100 
. 000300 

Inch. 

0. 

.  000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000200 

. 000633 

.  000333 

. 001000 

.  000367 

35, 000 
40,  000 

. 001167 

.  000167 

0. 

.  001367 

. 000200 

42,  000 

.  001400 

.  000033 

0. 

43,  000 

44,  000 

.  001433 

. 000033 

.  001500 

. 000067 

11, 250 
11,  500 

45,  000 

46,  000 

47,  000 

.  001533 

.  000033 

.  001567 

. 000034 

11,  750 

.  001600 

. 000033 

12,  000 

12,  250 
12, 500 
12, 750 

13,  000 

48i 000 
49, 000 
50,000  . 
51,  000 

. 001633 

.  000033 

. 001667 

. 000034 

.  001667 

0. 

* 

. 001700 

.  000033 

52^  000 
53, 000 

. 001733 

. 000033 

13, 250 
13, 500 

. 001800 

. 000067 

54;  000 

55, 000 
56, 000 

. 001867 

. 000067 

13, 750 
14, 000 
14, 250 
14,  500 
14,  750 

.  001900 

. 000033 

Elastic  limit. 

. 014000 

.  012100 

57 i 000 

. 014500 

.  000500 

58,  000 

59,  000 

60,  000 

. 015333 

. 000833 

.  016333 

. 001000 

15, 000 
22, 690 

.  017500 

.  001167 

90,  760 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . — . pounds. .  90,  760 

Elastic  limit  ijer  square  inch  of  original  section . do. . .  55, 000 

Elongation  per  inch  after  rupture . inch. .  .  2030 

Elongation  per  inch  under  strain  at  elastic  limit . do. ..  .  001903 

Keduction  in  diameter  at  point  of  rupture . do. . .  .  134 

Keductiou  in  area  after  rupture,  per  cent  of  original  section .  41.  9 

Position  of  rupture . ".80  from  the  neck 

Character  of  broken  surface . silky 

Elongation  of  inch  sections . ".14,  ".15,  ".32* 
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Ko.  4360. 


Marks, 

Diameter,  ''.564. 

Sectional  area,  .25  square  incli. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1, 250 

Pounds. 
1,000 
5,000 
10,  000 
20, 000 
30, 000 
35, 000 
40, 000 
42,  000 
43, 000 
44,000 
45, 000 
46, 000 

47,  000 

48,  000 
49, 000 

50,  000 

51,  000 

Inch. 

0. 

.  000167 

Inch. 

0. 

.  000167 

Inch. 

0, 

0. 

Inch. 

0. 

Initial  load. 

2;  500 
5,000 

7,  500 
8,750 
10,  000 
10, 500 

10,  750 

11,  000 

. 000333 

.  000166 

.  000700 

. 000367 

.  001033 

. 000333 

. 001233 
.  001400 

. 000200 
.  000167 

.  000033 

.  000033 

. 001467 
. 001 500 

. 000067 
. 000033 

. 000033 

0. 

.  001567 

. 000067 

11;  250 
11,  500 

.  001600 

. 000033 

.  001633 

. 000033 

11;  750 
12,  000 

12. 250 

12,  500 
12, 750 

13,  000 

13. 250 

.  001667 

. 000034 

.  001700 

. 000033 

. 001733 

.  000033 

.  001800 

. 000067 

.  001867 

.  000067 

Elastic  limit. 

52,  000 
53, 000 
54, 000 

55,  000 

56,  000 
86, 760 

. 014600 

. 012733 

. 014967 

. 000367 

13; 500 
13, 750 
14, 000 
21, 690 

. 015600 

. 000633 

. 016233 

. 000633 

. 017233 

. 001000 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . . . pounds..  86,  760 

Elastic  limit  per  square  inch  of  original  section . do. . .  51,  000 

Elongation  per  inch  after  rupture . inch. .  .  2233 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001867 

Keduction  in  diameter  at  point  of  rupture . do. . .  .  134 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  41. 9 

Position  of  rupture . 1".4  from  the  neck 

Character  of  broken  surface . silky 

Elongation  of  inch  sections . ".13,  ".35*,  ".19 
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8-INCH  STEEL  B.  L.  RIFLES 


No.  4371. 

Marks, 

Diameter,  ''.565. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1, 250 

2. 500 

5,  000 

7. 500 

8, 750 

10,  000 
10,  500 

10,  750 

11,  000 

11,  250 

11. 500 

11. 750 

12,  000 
12,  250 

12. 500 

12. 750 
13, 000 
13, 250 

Pounds. 

1, 000 

5, 000 
10, 000 
20,  000 
30, 000 
35,  000 
40,  000 
42,  000 
43, 000 
44,  000 
45, 000 
46, 000 
47, 000 
48, 000 
49, 000 
50, 000 
51,  000 

Inch. 

0. 

.  000100 
.  000267 
.  000600 
. 000967 
. 001133 
.  001333 
.  001400 
.  001400 
.  001433 
.  001467 
. 001500 
. 001533 
. 001600 
. 001633 

Inch. 

0. 

.  000100 

Inch. 

0. 

0. 

Inch. 

0. 

InitM  load. 

.  000167 

. 000333 
.  000367 

.  000166 

0. 

. 000300 

.  000067 

0. 

. . . 

0. 

.  000033 

1 

.  000034 
.  000033 

.  000033 

.  000067 

. 000033 

. 001667 

.  000034 

Elastic  limit. 

.  013733 

. 012066 

52, 000 
53,  000 
54, 000 
55,  000 

. 014500 

. 000767 

. 015267 

. 000767 

13, 500 

. 016267 

. 001000 

13, 750 
21, 210 

. 017233 

. 000966 

84, 840 

'^ferisile  sf.nuiftb. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds . .  84, 840 

Elastic  limit  per  square  inch  of  originm  section . do. . .  50, 000 

Elongation  per  inch  after  rupture . . inch. .  .  2633 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001667 

lieduction  in  diameter  at  point  of  rupture. . . . . do. . .  ,  175 

deduction  in  area  after  rupture,  per  cent  of  original  section . . .  52. 2 

Position  of  rupture . . 1".9  from  the  neck 

Character  of  broken  surface . 7 . silky 

Elongation  of  inch  sections . . ".17,  ".55*,  ".17 
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.  .  No.  4372. 

Marks,  mtI^m 

Diameter,  ''.565.  ^ 

Sectional  area,  .25  square  incli. 

Gauged  lengtli,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Ilemarks. 

Pounds. 

250 

1,250 

2,  500 

Pounds. 

1,000 

5, 000 
10,  000 
20,  000 

Inch. 

0. 

.  000100 

Inch. 

0. 

.000100 
.  000200 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000300 

5i  000 

7,  500 

8,  750 
10,000 

. 000667 

.  000367 

30i 000 

. 001033 

. 000366 

35; 000 

40,  000 
42, 000 

.  001200 

. 000167 

0. 

.  001367 

.  000167 

lO; 500' 
10,  750 

. 001400 

. 000033 

0. 

43; 000 

44, 000 
45, 000 
46, 000 
47, 000 
48, 000 
49,  000 
50, 000 
51,  000 

. 001433 

. 000033 

llj  000 

. 001500 

. 000067 

11 ' 250 
11, 500 

. 001533 

. 000033 

. 001567 

.  000034 

V, 

ll'750’ 

. 001600 

. 000033 

12j  000 

12,250 
12,  500 

. 001633 

. 000033 

,001667 

. 000034 

. 001700 

. 000033 

Elastic  limit. 

12;  750 
13,  000 
13, 250 
13, 500 
13,  750 

. 015833 

. 014133 

52,'  000 

, 016700 

. 000867 

53' 000 

. 017833 

. 001133 

* 

'  54^000 

. 018900 

. 001067 

55, 000 
82, 880 

. 019933 

.001033 

20; 720 

Tensile  strength. 

General  summary. 


Tensile  strength  per  sqnare  inch  of  original  section . pounds..  82,880 

Elastic  limit  per  sqnare  inch  of  original  section . . . do. . .  50, 000 

Elongation  per  inch  after  rupture . inch . .  .  2():;’3 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001 700 

lieduction  in  diameter  at  point  of  ruiitnre . . . do...  .  175 

Eeduction  in  area  after  rupture,  per  cent  of  original  section .  52.  2 

Position  of  lupture . . . 1".5  from  the  neck 

Character  of  broken  surface . silky 

Elongation  of  inch  sections . ".19,  ".42*,  ".18 


/ 
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8-INCH  STEEL  B.  L.  RIFLES, 


Tube  No.  15. 


No.  939. 

IVldlKh, 

Lengtli,  5'^ 

Diameter,  1^M28. 

Sectional  area,  1  square  incli. 

Gauged  length,  4". 


Permanent 

set. 

Successive 

permanent 

set. 

Inch. 

0. 

Inch. 

0. 

0. 

. 000050 

. 000050 

.  002000 

.  001950 

.  005225 

.003225 

. 012775 

. 007550 

. 021875 

.  009100 

' 

Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successiv 
compres¬ 
sion  per 
inch. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

1, 000 

1,  000 

0. 

0. 

5, 000 

5,000 

. 000100 

. 000100 

10,  000 

10,  000 

. 000225 

. 000125 

15, 000 

15,000 

. 000350 

.000125 

20, 000 

20,  000 

.  000500 

,  000150 

25,  000 

25, 000 

.  000650 

. 000150 

30,  000 

30, 000 

.  000800 

. 000150 

35,  000 

35, 000 

.  001000 

. 000200 

38,  000 

38, 000 

,  001125 

. 000125 

39,  000 

39, 000 

.  001150 

. 000025 

40, 000 

40,  000 

.001175 

.  000025 

41,  000 

41,  000 

.  001225 

.  000050 

42,  000 

42, 000 

.001300 

. 000075 

43,  000 

.  43, 000 

. 001425 

.  000125 

44,  000 

44, 000 

.001950 

. 000525 

45,  000 

45,  000 

.  003525 

. 001575 

46,  000 

46,  000 

. 003950 

. 000425 

47, 000 

47,  000 

. 004650 

. 000700 

48,  000 

48, OOO 

. 005500 

.  000850 

49,  000 

49,  000 

.  006225 

. 000725 

50,  000 

50,  000 

,  007000 

. 000775 

52,  000 

52,  000 

.  008500 

.  001500 

54,  000 

54,  000 

. 009950 

. 001450 

56,  000 

56,  000 

.011850 

. 001900 

58,  000 

58,  000 

. 013325 

.  001475 

60,  000 

60,  000 

.  015000 

.  001675 

62,  000 

62, 000 

. 016675 

,  001675 

64, 000 

64, 000 

.  018400 

. 001725 

66,  000 

66,  000 

.  020625 

. 002225 

68,  000 

68,  000 

. 002235 

.  001725 

70,  000 
97, 100 

70,  000 
97, 100 

,  024450 

. 002100 

Remarks. 


Initial  load. 


Elastic  limit. 


Ultimate  strength. 


Failed  by  triple  flexure. 


« 


) 


% 
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Tube  No.  16. 


No.'  908. 


TVTn-rlrC!  ^  ^16  T 

md/iKb,  X4  M 

Length,  5". 

Diameter,  l'M28. 

Sectional  area,  1  square  inch. 
Gauged  length,  4.“. 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 
compres¬ 
sion  per 
inch. 

Permanent 

set. 

Successive 

Total. 

• 

Per  square 
inch. 

permanent 

set. 

Remarks. 

Pounds. 
1,  000 

5,  000 

Pounds. 
1,000  • 
5, 000 
10, 000 
15,  000 
20,  000 
25,  000 
30,  000 
35, 000 
40, 000 
41,  000 

Inch. 

0. 

. 000075 

Inch. 

0. 

. 000075 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

10,  000 
15, 000 
20,  000 

.  000225 

. 000150 

.  000375 

'  .  000150 

. 000550 

. 000175 

25i  000 
30, 000 

.  000700 

.  000150 

. 000875 

. 000175 

0. 

35;  000 

40, 000 
41, 000 

42,  000 

43,  000 
44, 000 
45,  000 

. 001025 

.  000150 

. 001200 

.  000175 

0. 

.  001225 

. 000025 

42;  000 

43, 000 
44, 000 

45,  000 

46,  000 

47,  000 

. 001250 

. 000025 

. 001300 

. 000050 

. 001350 

. 000050 

.  001400 

.  000050 

46;  000 
47, 000 
48,  000 
49, 000 
50,  000 
52,  000 
54,  000 
56,  000 
58,  000 

. 001450 

. 000050 

.  001500 

. 000050 

Elastic  limit. 

48;  000 
49,  000 

.001700 

.  000200 

. 002025 

. 000325 

50;  000 
52,  000 
54,  000 
56,  000 
58,  000 
60, 000 
62,  000 
64,  000 
66,  000 

.  002400 
.  003875 

.  000375 
. 001475 

. 000825 

.  000825 

. 005300 

. 001425 

.  006850 

. 001550 

.  008225 

. 001375 

60;  000 
62, 000 
64,  000 
66,  000 

68  000 

. 009675 
. 010950 

. 001450 
. 001275 

.  007425 

. 006600 

. 012500 

. 001550 

. 014050 

. 001550 

68,  000 
70,  000 
105, 600 

. 015400 

. 001350 

70;  000 

105,  600 

.  017300 

.  001900 

. 014625 

. 007200 

Ultimate  strength. 

Failed  by  triple  flexure, 
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Tube  No.  17. 

V  No.  4408. 

Marks,  btI^m 
'  Diameter,  ''.564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successivf 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

250 

"  1, 000 

0. 

0. 

1,250 

5,  000 

.  000100 

.  000100 

2, 500 

10, 000 

.  000333 

.  000233 

5, 000 

20,  000 

. 000667 

. 000334 

7, 500 

30, 000 

. 001033 

.  000366 

8,750 

35,  000 

.  001200 

. 000167 

10, 000 

40,  000 

'  .  001367 

.  000167 

10,  500 

42,  000 

. 001433 

.  000066 

10,  750 

43,  000 

.  001500 

.  000067 

11, 000 

44,  000 

. 001533 

. 000033 

11,250 

45,  000 

46,  000 

. 001600 

. 000067 

11,  500 

.  001633 

. 000033 

11,  750 

47, 000 

.  001667 

. 000034 

12, 000 

48, 000 

.  001700 

. 000033 

12, 250 

49, 000 

.  001733 

. 000033 

12,  500 

50, 000 

..  005967 

.  004234 

12,  750 

61,  000 

. 006600 

. 000633 

13, 000 

52,  000 

.  007433 

.  000833 

13, 250 

53, 000 

.  008167 

.  000734 

13, 500 
22,  860 

64, 000 
91, 440 

.  009033 

.  000866 

Permanent 

set. 

Successive 

permanent 

set. 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

0. 

liemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


.pounds.. 

91, 440 

49, 000 

.2067 

. 001733 

.124 

39.2 

General  summary. 


Keduction  in  area  after  rupture,  per  cent  of  original  section . 

Position  of  rupture . 1".15  from  the  neck. 

Character  of  broken  surface . granular,  50  per  cent;  silky,  50  per  cent 

Elongation  of  inch  sections . ".29*,  ".22,  ".11 
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Ko.  933. 

MfirTr<5  8  T 
iviarKS,  BT4M 

Leugtli, 

Diameter,  1".128. 

Seetional  area,  1  square  incli. 

Gauged  length,  4'^ 


Applied  loads. 

Compres¬ 
sion  per 
*  inch. 

Successive 
compres¬ 
sion  per 
inch. 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

permanent 
.  set. 

Eemarks. 

Pounds. 
1, 000 

5,  000 
10, 000 
15, 000 
20, 000 
25, 000 
30,  000 

Pounds. 

1, 000 

5, 000 
10, 000 
15, 000 
20, 000 
25, 000 
30, 000 
35, 000 
40, 000 
41,000 

Inch. 

0. 

. 000075 

Inch. 

0. 

. 000075 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

. 000200 

. 000125 

. 000325 

. 000125 

. 000500 

. 000175 

. 000650 

. 000150 

. 000775 

.000125 

0. 

35;  000 

40, 000 
41, 000 
42, 000 

43,  000 

44,  000 
45, 000 

46,  000 

47,  000 

48,  000 

49,  000 

50,  000 

51,  000 

52,  000 

53,  000 
54, 000 
55, 000 
.56, 000 
57,  000 

. 000925 

. 000150 

. 001075 

.  000150 

0. 

. 001125 

. 000050 

42i 000 

. 001175 

. 000050 

43, 000 
44, 000 
45,  000 
46, 000 
47,  000 
48, 000 

49,  000 

50,  000 
51. 000 
52,  000 

. 001225 

. 000050 

. 001275 

. 000050 

• 

. 001325 

.  000050 

.  001350 

. 000025 

.  001425 

. 000075 

.  001450 

. 000025 

.001500 

. 000050 

Elastic  limit. 

'.  002450 
.  004250 

. 000950 
. 001800 

. 000975 

.  000975 

.  004925 

. 000675 

53^  000 

. 005675 

. 000750 

54,  000 
55, 000 
56, 000 
57, 000 
58,  000 

. 006350 

. 000675 

. 007075 
.  007675 

.000725 
.  000600 

. 005225 

.  004250 

.  008250 

. 000575 

58,  000 

. 008775 

.  000525 

59,  000 
60, 000 
61,000 
62,  000 
63, 000 
64. 000 

65,  000 

66,  000 
67, 000 
68, 000 

69,  000 

70,  000 
99, 800 

59;  000 
00,  000 
61,  000 

. 009825 

.  001050 

. 010550 
.  011175 

. 000725 
. 000625 

. 008400 

. 003175 

'  62, 000 
63,  000 

.011800 

. 000625 

' 

.  012650 

. 000850 

64' 000 

.  013325 

.  000675 

65,  000 

66,  000 
67, 000 

.  014300 
.  015000 

.  000975 
.  000700 

. 011950 

. 003550 

. 015675 

. 000675 

68, 000 
69, 000 
70, 000 
99, 800 

. 016375 

. 000700 

. 017350 

. 000975 

. 018250 

.000900 

.015725 

.003775 

Ultimate  strength. 

Failed  by  triple  flexure. 
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8-INCH  STEEL  B.  L.  BIFLES 


No.  4407. 


Marks  m  ^.m 
Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

4 

Pounds. 

250 

1,  250 

2,  500 

5,  000 
7,500 

8,  750 

10,  000 
10,  500 

10,  750 

11,  000 

Pounds. 

1, 000 

5,  000 

Inch. 

0. 

. 000133 

Inch. 

0. 

.  000133 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

10,  000 
20,  000 

.000367 

.  000234 

.  000733 

.  000366 

30,  000 

. 001200 

.  000467 

35;  000- 

40,  000 

42,  000 

43,  000 

. 001367 

. 000167 

0. 

. 001600 

. 000233 

. 001633 
. 001667 

. 000033 
.  000034 

.  000067 

.  000067 

44;  000 

45,  000 

.  001700 

.  000033 

11 ' 250 

. 001733 

.  000033 

li;  500 

11,  750 
12, 000 

12,  250 
12, 500 

46;  000 

47,  000 

48,  000 

. 001767 

. 000034 

.  001800 

. 000033 

. 001867 

. 000067 

49; 000 

50,  000 

51,  000 

52,  000 

53,  000 

54,  000 
93,  680 

. 001933 

. 000066 

Elastic  limit. 

. 002067 

.000134 

12; 750 
13,  000 
13,  250 

. 002367 

.  000300 

• 

. 004500 

.  002133 

.  006900 

.  002400 

13,  500 

. 008000 

. 001100 

23i  420 

Tensile  strength. 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  93, 680 

Elastic  limit  per  square  inch  of  original  section . do. . .  49,  000 

Elongation  per  inch  after  rupture . inch. .  .  2033 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001933 

Reduction  in  diameter  at  point  of  rupture . do. . .  .  154 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  47. 2 

Position  of  rupture . 1".6  from  the  neck 

Character  of  broken  surface . silky 

Elongation  of  inch  sections . . ".15/'.34*,  ".15 
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Tube  No.  18. 


No.  926. 


]VTo  r‘lrc!  8  Eio  T 
B  T4M 

Length,  5^'. 

Diameter,  1^M28. 

Sectional  area,  1  square  inch. 
Gauged  length,  4''. 


Applied  loads. 

Compres- 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

sion  per 
inch. 

compres¬ 
sion  per 
inch. 

permanent 

set. 

Eemarks. 

Pounds. 

1,000 

5, 000 
10, 000 
15,  000 
20,  000 
25,  000 
30, 000 
35,  000 

40,  000 

41,  000 

Pounds. 

1, 000 
5,000 
10,  000 
15, 000 

Inch. 

0. 

. 000125 

Inch. 

0. 

. 000125 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

.  000275 

.  000150 

. 000475 

.  000200 

20,  000 
25, 000 
30,  000 
35,  000 

40,  000 

41,  000 

42,  000 
43, 000 

. 000625 

. 000150 

. 000800 

.  000175 

. 000975 

. 000175 

0. 

. 001175 

,  000200 

. 001350 
. 001425 

. 000175 
.  000075 

. 000050 

• 

. 000050 

42,  000 

43,  000 

44,  000 

45,  000 

46,  000 
47, 000 
48,  000 
49, 000 
50,  000 
52, 000 
54, 000 
56,  000 
58,  000 
60,  000 
62, 000 
64,  000 
66, 000 
68,  000 

70  000 

.  001475 

. 000050 

. 001525 

.  000050 

44,  000 
.  45, 000 

46,  000 

47,  000 

.  001550 

. 000025 

.  001625 

. 000075 

. 001675 

.  000050 

I^lastic  limit. 

.  001775 

. 000100 

48,  000 
49, 000 
50, 000 

.  002025 

. 000250 

. 003875 

. 001850 

.  005325 

. 001450 

52i 000 
54, 000 
56,  000 
58,  000 
60, 000 

.  006750 

. 001425 

.  008150 

. 001400 

.  009700 

. 001550 

.  011050 

, 001350 

. 

. 012500 

. 001450 

62i  000 

64,000 
66,  000 
68,  000 
70,  000 
101,  300 

.  014175 

.  001675 

.  015800 

. 001625 

.  017125 

. 001325 

.  019125 

.  002000 

.  021100 

. 001975 

101,  300 

Ultimate  strength. 

i 

Failed  by  triple  flexure, 
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Tube  No.  19. 


No.  940. 


Marks,  33 
Length,  b". 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 
Gauged  length, 


\ 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 
compres¬ 
sion  per 
inch. 

Permanent 

set. 

Successive 

/ 

Remarks. 

Total. 

Per  square 
inch. 

permanent 

set. 

Pounds. 
1,  000 

5, 000 

Pounds. 

1,  000 

5, 000 
10, 000 
15, 000 
20, 000 
25, 000 
30, 000 
35, 000 
40, 000 
41, 000 

42,  000 

43,  000 

44,  000 
45, 000 

46,  000 

47,  000 

48,  000 

49,  000 

50,  000 
51, 000 

52,  000 

53,  000 

• 

Inch. 

0. 

. 000100 

Inch. 

0. 

.  000100 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

10;  000* 

15,  000 
20, 000 
25, 000 
30, 000 

. 000225 

. 000125 

. 000350 

.  000125 

.  000475 

. 000125 

.  000600 

.  000125 

.  000750 

.  000150 

0. 

35,  000 
40,  000 

.  000900 

. 000150 

• 

. 001050 

. 000150 

0. 

41, 000 

. 001075 

. 000025 

42,  000 

43,  000 

44,  000 

45,  000 
46. 000 

.  001100 

. 000025 

.001125 

. 000025 

.001175 

. 000050 

. 001225 

, 000050 

. 001275 

.  000050 

< 

47, 000 
48, 000 

. 001325 

,  000050 

.  001375 

. 000050 

49;  000 

50,  OOO 
51,000 

.001425 

. 000050 

Elastic  limit. 

. 001525 
. 003775 

.000100 
. 002250 

-. 000100 

'-.000100 

52,'  000 
53, 000 

. 004750 

. 000975 

,  005325 

. 000575 

54',  000 

56, 000 
58, 000 
GO,  000 
62,  000 
64,  000 
66,  000 
68,  000 
70, 000 
96,  200 

54; 000 

56,  000 
58,  000 
60,  000 
62,  000 
64, 000 
66,  000 

. 005950 

, 000625 

.  007250 

. 001300 

.  008550 

. 001300 

.010125 
. 011425 

.001575 
. 001300 

. 007825 

.  007925 

. 012750 

. 001325 

.  014275 

,  001525 

68^  000 
70,  000 
96,  200 

.  015925 

. 001650 

. 017550 

.001625 

.  014900 

. 007075 

Ultimate  strength. 

Failed  by  triple  flexure, 
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Tube  No.  20. 


No.  4498.. 


TVT q  "plr  Q  ®  Bjo  T 
lUaiKb,  B  T3M 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1, 250 

Pounds. 

1,000 

5, 000 
10, 000 
20, 000 
30, 000 
35,  OOO 
40, 000 
42, 000 
43, 000 

Inch. 

0. 

. 000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Incht 

0. 

Initial  load. 

2, 500 

5, 000 

7,  500 

.  000300 

. 000200 

. 000667 

.  000367 

.  001000 

. 000333 

8,  750 
10,  000 
10,  500 
10, 750 
11, 000 

. 001233 
. 001400 

.  000233 
.000167 

. 000033 

. 000033 

.  001467 
. 001500 

.  000067 
. 000033 

. 000033 

0. 

44, 000 
45,  000 
46, 000 
47,  000 
48, 000 

49,  000 

50,  000 
51, 000 
52,  000 
63, 000 

. 001567 

. 000067 

11,  250 

. 001600 

. 000033 

. , 

11,  500 

11,  750 

12,  000 
12,  250 
12, 500 
12, 750 
13, 000 

. 001633 

. 000033 

.  001667 

. 000034 

. 001733 

.  000066 

Elastic  limit. 

. 002000 

.  000267 

.  004267 

. 002267 

.  005900 

.  001633 

.  006867 

.  000967 

13, 250 
22, 790 

. 007500 

. 000633 

9i;  1()0 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds.. 

Elastic  limit  per  square  inch  of  original  section . do. . . 

Elongation  per  inch  after  rupture . inch.. 

Elongation  per  inch  under  strain  at  elastic  limit . do. .. 

lleduetion  in  diameter  at  point  of  rupture . do. . . 

Keduction  in  area  after  rupture,  per  cent  of  original  section . 

Position  of  rupture . l'M5  from  the  neck 

Character  of  broken  surface . granular,  60  per  cent;  silky  serrated,  40  per  cent 

Elongation  of  inch  sections . 1 . ".29*,  ".19,  ".13 


pounds.. 

91, 160 

48, 000 

.2033 

_ do . . . 

.  001733 

.114 

36.4 
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No.  942. 


Marks, 

Length, 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 
Gauged  length,  4''. 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 
compres¬ 
sion  per 
inch. 

Permanent 

set. 

Successive 

Total. 

Per  square 
iuch. 

permanent 

set. 

Pounds. 
1, 000 

5, 000 
10, 000 
15, 000 
20, 000 
25,  000 
30,  000 
35, 000 

40,  000 

41,  000 

42,  000 

Pounds. 

1,000 

5,  000 
10,  000 

Inch. 

0. 

. 000100 
.  000225 

Inch. 

0. 

.  000100 

Inch. 

0. 

Inch.. 

0. 

. 000125 

15,  000 
20,  000 
25,  000 
30,  000 
35,  000 
40, 000 

41,  000 

42,  000 
43. 000 

. 000375 

. 000150 

.  000525 

. 000150 

.  000675 

, 000150 

. 000850 

.  000175 

0. 

. 000975 

. 000125 

. 001175 
. 001200 

. 000200 
. 000025 

.  000025 

.  000025 

. 001225 

.00M25 

43;  000 

44,  000 
45, 000 

46,  000 

47,  000 

48,  000 

49,  000 
50, 000 
51, 000 
52.  000 

. 001275 

.  00?Jb50 

44,000 

45,  000 

46,  000 

47,  000 

48,  000 

49,  000 

50,  000 
51, 000 
&2,000 
53, 000 
54.  000 

. 001325 

.  000050 

.  001375 
.  001450 

.  000050 
. 000075 

. 000050 

.  000025 

.  001475 

. 000025 

• 

.  001500 

. 000025 

.  001550 

. 000050 

. 001650 
.  002125 

. 000100 
. 000475 

.  000100 

.  000050 

.  003800 

.  001675 

53, 000 

54,  000 

55,  000 

56,  000 
58,  000 
60,  000 
62, 000 
64,  000 
66,  000 
68,  000 
70,  000 

102,  200 

. 004875 

.  001075 

.  005400 

.  000525 

55.  000 

56.  000 

.  006500 
. 007050 

. 001100 
. 000550 

.  004500 

.  004400 

58,  000 
60,  000 
62,  000 
64,  000 
66,  000 

. 008575 

. 001525 

. 010300 
. 011500 

.  001725 
.  001200 

.  008125 

. 003625 

. 013050 

.  001550 

. 014875 

.  001825 

68,  000 
70,  000 
102,  200 

. 016675 

.  001800 

.  018450 

.  001775 

-  .015750 

. 007625 

Failed  by  ti'iple  flexure. 


/ 


Remarks. 


Initial  load. 


Elastic  limit. 


Ultimate  strength. 
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No.  4497. 

Marks, 

Diameter,  ^'.664. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


Applied  loads.  1 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

1 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,  250 

2. 500 

5, 000 

7. 500 

Pounds. 
1,000 
5,000 
10, 000 

Inch. 

0. 

.  000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000300 

. 000200 

20, 000 
30,  000 

.  000667 

. 000367 

. 001033 

. 000366 

si  750 

35i 000 
40, 000 
42, 000 
43, 000 
44, 000 

. 001200 

.  000167 

0. 

lOi 000 

. 001400 

.  000200 

10, 500 

.  001433 

. 000033 

0. 

lOi  750 
11,  000 
11, 250 

. 001467 

.  000034 

.  001533 

. 000066 

* 

45, 000 
46, 000 
47, 000 
48, 000 

.001567 

.  000034 

11  i  500 

.  001600 

. 000033 

11,750 

. 001633 

.  000033 

V 

12,  000 

. 001700 

. 000067 

12, 250 
12,  500 

49,  000 

50,  000 

51,  000 

52,  000 

53,  000 

54,  000 
92,  240 

. 001733 

. 000033 

Elastic  limit. 

. 002167 

.000434 

12;  750 
13, 000 
13, 250 
13, 500 
23,  060 

. 003267 

.  001100 

. 007233 

. 003966 

.007900 

. 000667 

.  008600 

.  000700 

Tensile  strength. 

■  ■  -g _ 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  92,  240 

Elastic  limit  per  square  inch  of  original  section . do. . .  49, 000 

Elongation  per  inch  after  rupture . inch. .  .  2067 

Elongation  per  inch  under  strain  at  elastic  limit . . . do. ..  .  001733 

Reduction  in  diameter  at  point  of  rupture . do. . .  .  144 

Reduction  in  area  after  rupture,  per  cent  of  original  section . . .  44.  6 

Position  of  rupture . 1",2  from  the  neck 

Character  of  broken  surface . silky 

Elongation  of  inch  sections . ".29*,  ".21,  ".12 
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8-INCH  STEEL  B.  L.  RIFLES 


Tube  'No.  21, 

No.  947. 

Marks,  bi^^m 
Length,  5''. 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Gauged  length,  1". 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 
compres¬ 
sion  per 
inch. 

Permanent 

set. 

Successive 

Total. 

Per  square 
iuch. 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,  000 

10,  000 
15,  000 

20,  000 
25,  000 
30, 000 
35, 000 
40,  000 
41, 000 

42,  000 

43,  000 
44, 000 

45,  000 

46,  000 

47,  000 

48,  000 
40,  000 

50,  000 

51,  000 

52,  000 

53,  000 

54,  000 
56,  000 
58,  000 
60,  000 
62,  000 
64,  000 

66  000 

Pounds. 

1,  000 
5,000 
10,  000 
15,  000 

Inch. 

0. 

.000175 

Inch. 

0. 

. 000175 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000350 

.  000175 

. 000500 

.  000150 

20, 000 

. 000650 

.  000150 

25,  000 
30,  000 
35,  000 

40,  000 

41,  000 

42,  000 
43-,  000 
44, 000 
45,  000 
46, 000 
47,  000 
48, 000 

. 000800 

. 000150 

. 000975 

. 000175 

0. 

. 001150 

.  000175 

. 001300 

. 000150 

0. 

. 001350 

. 000050 

. 001375 

.  000025 

. 001425 

. 000050 

. 001475 

.  000050 

. 001500 

. 000025 

. 001550 

. 000050 

. 001600 

.  000050 

Elastic  limit. 

.  001700 

.  000100 

49, 000 

50,  000 

51,  000 

. 001850 

.  000150 

. 002425 
.  002750 

. 000575 
.  000325 

. 000700 

.  OOOiOO 

52,  000 

53,  000 

54,  000 
56,  000 
58,  000 
60,  000 
62,  000 
64,  000 
66, 000 
68, 000 

.  003775 

. 001025 

. 004550 

. 000775 

. 005225 

. 000675 

. 006975 

. 001750 

. 008500 

.  001525 

. 009975 
.  011300 

. 001475 
. 001325 

.  007700 

.  007000 

.  012750 

,.001450 

. 014375 

.  001625 

68,  000 
70,  000 
96,  810 

. 016075 

.  001700 

70;  000 
96,  810 

. 017825 

. 001750 

. 015125 

. 007425 

Ultimate  strength. 

Failed  by  triple  flexure. 
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Tube  No.  23. 


No.  4510. 


Ma.rks 

lU  di  l 

Diameter,  ''.564. 

Sectional  area,  .25  square  incli. 
Gauged  length,  3".  ' 


/ 


Applied  loads. 

Elongation 
per  inch. 

/ 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
incm. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

Pounds. 

1, 000 

5, 000 
10, 000 
20, 000 
30, 000 

Inch. 

0. 

.  000067 

Inch. 

0. 

. 000067 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2,  500 

5,  000 

7, 500 

8,  750 
10,  000 
10,  500 

10,  750 

11,  000 

.  000300 

.  000233 

.  000667 

. 000367 

. 001067 

. 000400 

35;  000 

40, 000 

. 001233 

.  000166 

0. 

.  001400 

. 000167 

42, '  000 

43,  000 
44, 000 

. 001433 

. 000033 

0. 

.  001467 

. 000034 

. 001533 

. 000066 

li;  250 
11, 500 

11,  750 

12,  000 
12,  250 
12,  500 

45, 000 

. 001567 

.  000034 

46;  000 
47,  000 

.  001633 

. 000066 

.  001667 

. 000034 

48;  000 
49, 000 
50, 000 
51, 000 
52,  000 
53, 000 

. 001733 

.  0000G6 

Elastic  limit. 

. 005433 

. 003700 

.  009000 

. 003567 

12;  750 
13,  000 

.  009667 

. 000667 

. 010667 

. 001000 

13' 250 
22,  030 

. 011500 

. 000833 

88;  120 

Tensile  strength. 

0 

. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  88, 120 

Elastic  limit  per  square  inch  of  original  section . . . do. . .  48,  000 

Elongation  per  inch  after  rnpture . inch . .  .  2200 

Elongation  per  inch  under  strain  at  elastic  limit. . . do. . .  .  001733 

Eeduction  in  diameter  at  imint  of  rupture . do. . .  .  144 

Eeduction  in  area  after  rupture,  per  cent  of  original  section . ^ .  44. 6 

Position  of  rupture . 1".6  from  neck 

Character  of  broken  surface . silky 

Elongation  of  inch  sections . ".20,  ".33,*  ".13 

H.  Ex.  161—^6 
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8-INCH  STEEL  B.  L  KIFLES 


No.  4509. 


Marks, 

Diameter,  ^'.565. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2,  500 

5,  000 

7, 500 

8,  750 
10,  000 
10,  500 

10,  750 

11,  000 
11, 250 
11, 500 
11, 750 
12, 000 
12,  250 
12,  500 

12,  750 

13,  000 

Pounds. 

1, 000 

5, 000 
10, 000 
20,  000 
30,  000 
35,  000 
40, 000 
42,  000 
43, 000 
44, 000 

45,  000 

46,  000 
47, 000 
48, 000 
49, 000 

Inch. 

0. 

. 000100 
. 000300 

.Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

000200 

.  000633 
.  001000 

000333 

. 000367 

. 001100 
. 001367 
.  001400 
. 001433 

000100 

0. 

. 000267 

. 000033 
. 000033 

.  000033 

. 000033 

. 001467 

. 000034 

.  001500 

. 000033 

- 

■  - 

.  001567 

. 000067 

.  001600 

.  000033 

. 001633 

. 000033 

. 001667 

.  000034 

50,  000 

51,  000 

52,  000 
53, 000 
54, 000 
55, 000 
56,  000 
95, 360 

. 001700 

. 000033 

.  0017.33 

. 000033 

Elastic  limit. 

. 001900 

. 000167 

13,  250 
13, 500 

. 003400 

. 001500 

.  005000 

.  001600 

13;  750 
14,  000 
23, 840 

.  005667 

.  000667 

.  006667 

. 001000 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Eeduction  in  diameter  at  point  of  rupture . 

Eeduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture . 

Character  of  broken  surface . 

Elongation  of  inch  sections . 


. pounds..  95,360 

. do...  51,000 

. inch..  .1800 

. do...  .001733 

. ......do...  .115 

.  36. 4 

. 1".5  from  neck 

granular,  55  per  cent;  sUky,  45  per  cent 
. . Ml,  Ml*,  M2 
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Jacket  No.  2, 

No.  4347. 

Marks, 

Diameter,  '^564. 

Sectional  area,  .25  square  incli. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
lier  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1, 250 

Pounds. 

1, 000 

5,  000 

Inch. 

0. 

. 000133 

Inch. 

0. 

. 000133 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2,  500 

10, 000 
20,  000 
30,  000 
40,  000 

44,  000 

45,  000 

46,  000 
47, 000 
48,  000 
49, 000 
86, 320 

. 000300 

. 000] 67 

5,  000 

7,  500 

. 000600 

. 000300 

.  000933 

. 000333 

lOi  000 
11,  000 
11, 250 
11,  500 
11,  750 

.  001267 
. 001533 
. 006000 

. 000334 
. 000266 
.  004467 

—  .000033 
+  .000033 

—  . 000033 
d-  .000066 

Elastic  limit. 

.  007000 

. 001000 

. 007500 

. 000500/ 

12,  000 
12,  250 
21, 580 

. 008400 

. 000900 

. 009000 

. 000600 

- 

Tensile  strength. 

_i _ 

# 

General  summary. 


Teiivsile  strenfith  per  square  inch  of  original  section . . . pounds. .  86,  320 

Elastic  limit  per  square  inch  of  original  section . do. ..  44,  000 

Elongation  per  inch  after  rupture . inch. .  .  2167 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  001533 

Reduction  in  diameter  at  point  of  rupture . do . . .  .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  47.  2 

Position  of  rapture . at  middle  of  stem 

Character  of  broken  surface . . . silky 

Elongation  of  inch  sections . ".14,  ".39^',  ".12 
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No.  928. 


Marks, 

Ijengtb,  b". 

Diameter,  l'M26. 

Sectional  area,  .996  square  inch. 
Ganged  length, 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

compres¬ 
sion  per 
inch. 

permanent 

set. 

.  Ilemarks. 

Pounds. 

990 

4, 980 

9,  960 
14,  940 
19, 920 
24,  900 
29,  880 
94, 860 
99,  840 
44, 820 
49, 800 
50, 796 
51,792 

52,  788 

53,  784 
54, 780 
55,  776 
57,  768 
59, 760 
61,  752 
69, 744 
05, 736 
67,  728 
69,  720 

107,  900 

Pounds. 

1, 000 

5, 000 
10, 000 
15, 000 
20,  000 
25,  000 

Inch. 

0. 

. 000125 

Inch. 

0. 

. 000125 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

. 000250 

. 000125 

. 000400 
.  000550 

. 000150 

. 000150 

. 000750 

000200 

30,  OOO 
35, 000 
40,  000 
45,  000 
50, 000 

51,  000 

52,  000 

.  000900 

. 000150 

.0 

. 001075 

.  000175 

. 001225 

. 000150 

.0 

. 001400 

. 000175 

. 001575 

. 000175 

. 001625 

. 000050 

Elastic  limit. 

. 001825 

. 000200 

.53,  000 

. 003375 

.  001550 

54, 000 

55,  000 

56,  000 

. 004300 

. 000925 

.  .004925 

. 000625 

.  005575 

.  000650 

58, 000 
60,  000 

. 006850 

.001275 

.  008200 

. 001350 

62, 000 
64, 000 
66,  000 
68,  000 
70,  000 
108, 930 

. 009025 

. 001425 

.  OUOOO 

,001375 
. 001400 

. 012400 

. 013625 

. 001225 

.  015400 

.001775. 

Ultimate  strength. 

Failed  by  triple  flexure. 


i 
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No.  4346. 

Marks,  mtJiM 
Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

' 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

peiinanent 

set. 

Remarks. 

Pounds. 

250 

1, 250 

2,  500 

5, 000 
7,500 
10, 000 
11,000 

11,  250 

11. 500 
11,760 

12,  000 

12,  250 

12. 500 
12, 750 
13,000 

13,  250 

Pounds. 

1, 000 

5, 000 
10, 000 

Inch. 

0. 

.  000167 

Inch. 

0. 

.  000167 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000333 

.  000166 

20;  000 
30,  000 
40, 000 
44, 000 

. 000667 

.  000334 

.  001033 

. 000366 

.  001400 

.  000367. 

0. 

.  001533 

. 000133 

0. 

45; 000 

46,  000 

.  001567 

. 000034 

. 001600 

. 000033 

47; 000 

48, 000 
49, 000 
50, 000 

51,  000 

52,  000 

53,  000 

. 001633 

. 000033 

.  001667 

. 000034 

. 001700 

. 000033 

Elastic  limit. 

. 012333 

.  010633 

.  012833 

. 000500 

,  013733 

.  000900 

.  014667 

.  000934 

• 

13;  500 
21,  530 

54;  000 
86, 120 

. 015433 

.  000766 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . i . pounds. .  80, 120 

Elastic  limit  per  sqiiare  inch  of  original  section . do. . .  49, 000 

Elongation  per  inch  after  rupture . inch. .  .  2100 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001700 

Eeduction  in  diameter  at  point  of  rupture . do. . .  .  134 

Reduction  in  area  after  rupture,  per  cent  of  original  section . .  41. 9 

Position  of  rupture . 1"  from  the  neck 

Character  of  broken  surface . silky 

Elongation  of  inch  sections . . . ".30*,  ".19,  ".14 
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Jacket  No.  5. 

No.  894. 


Marks,|B|J 

Leugtli,  b". 

Diameter,  1''.0092. 

Sectional  area,  .80  square  incli. 
Gauged  length. 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 
corapi’es- 
sion  i)er 
inch. 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

permanent 

set. 

Remarks. 

Pounds. 

800 

4, 000 

8, 000 
12,  000 
IG,  000 
20,  000 
24,  000 

Pounds. 

1,  000 

5, 000 
10, 000 
15, 000 
20,  000 
25,  000 

Inch. 

0. 

.000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

■  .000233 
. 000367 

.  000133 

.  000134 

.  000533 

. 000166 

0. 

. 000700 

. 000167 

30, 000 

. 000833 

. 000133 

• 

28,000  . 
32,  000 

35,  000 

40  000 

. 001033 

. 000200 

. 001200 

.  000167 

0. 

36,  000 

45,  000 

46  000 

. 001367 

.000167 

36, 800 
37, 600 

. 001400 

. 000033 

Elastic  limit. 

47,  000 

.  001533 

. 000133 

38, 400 

48,  000 

49,  000 

.  001767 

. 000234 

• 

39,  200 

.  002233 

. 000466 

40,  000 
40,  800 
41, 600 

50,  000 

.  006500 

. 001267 

51,  000 
52, 000 

. 006833 

. 000333 

.  007267 

.  000434 

42, 400 
43, 200 
44,000 
77, 840 

53, 000 
54,  000 

. 008000 

. 000733 

. 008600 

. 000600 

55,000 
97, 300 

.  009300 

. 000700 

Ultimate  strength. 

Failed  by  triide  flexure. 


Jacket  No.  7. 

No.  895. 

Marks,8E,j 

Length,  b". 

Diameter,  1".0002. 

Sectional  area,  .80  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

« 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

COIlipltSS- 

siou  per 
inch. 

permanent 

set. 

Remarks. 

Pounds. 

800 

4,000 

8,000 

Pounds. 

1,000 

5, 000 

Inch. 

0. 

. 000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

lOj  000 

. 000267 

. 000167 

12, 000 

15^  000 
20,  000 
25,  000 
30,  000 

.  000400 

. 000133 

t 

16,  000 

.  000567 

.  000167 

0. 

20,  000 

. 000733 

.  000166 

24,  000 

.  000867 

.  000134 

28,  000 

35, 000 
40,  000 

. 001033 

.  000166 

32,  000 

. 001200 

.  000167 

0. 

36, 000 

45, 000 

.  001367 

.  000167 

36, 800 

46,  000 

.  0(n433 

.  000066 

37,  600 

47,  000 
48, 000 

. 001500 

.  000067 

38,  400 

. 001533 

. 000033 

Elastic  limit. 

39, 200 

49,  000 

. 006500 

. 004967 

40, 000 

50, 000 
51,  000 

.  007400 

.  000900 

40, 800 

. 007833 

. 000433 

% 

41, 600 

52,  000 

. 008733 

.  000900 

42, 400 

53,  000 

. 009233 

. 000500 

43, 200 

54,  000 

.  009933 

. 000700 

44, 000 

55,  000 
96, 775 

.  010767 

.  000834 

77,  420 

Ultimate  strength. 

Failed  by  triple  flexure 
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i 


Jacket  ISTo.  8. 

m,  4316. 

Marks, 

Diameter,  ''.564. 

Sectional  area,  .25  square  incli. 

'  Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1, 250 

2,  500 

5, 000 

Pounds. 
1,000 
5,000 
10,  000 
20, 000 
30, 000 
40,  000 
44,  000 
45, 000 

46,  000 

47,  000 
48, 000 

Inch. 

0. 

. 000100 

Inch. 

0. 

.000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000333 

. 000233 

. 000667 

. 000334 

7'  500 

. 001000 

.  000333 

lOi  000 

. 001367 

. 000367 

11,000 

.  001533 

. 000166 

0. 

li; 250 
11, 500 

.  001567 

. 000034 

. 001633 

. 000066 

li;  750 
12, 000 
12, 250 

12,  500 
12, 750 

13,  000 
13,  250 
13,  500 

.  001667 

. 000034 

.  001700 

. 000033 

49i 000 

50,  000 

51,  000 
52, 000 
53,  000 

. 001733 

.  000033 

Elastic  limit. 

.  011167 

. 009434 

.  012333 

. 001166 

.  013000 

. 000667 

.013567 

.  000567 

54;  000 

87, 160 

.  014767 

.  001200 

* 

2i; 790  - 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Keduction  in  diameter  at  point  of  rupture . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture . 

Character  of  broken  surface . 

Elongation  of  inch  sections . 


-pounds..  87,160 

. do...  49,000 

_ inch..  .2000 

. do...  .001733 

. do...  .134 

.  41. 9 

1".7  from  the  neck 

. silky 

...".12,  ".34*,  ".14 
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8-INCH  STEEL  B.  L.  RIFLES 


No.  4315. 

Marks, 

Diameter,  '^5G4. 

Sectional  area,  .25  square  incli. 
Gauged  length,  3''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

- 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2,  500 
« 5,  000 

7,  500 

Pounds. 

1,000 

5, 000 
10, 000 
20, 000 
30, 000 
40,  000 
44,  000 
45, 000 

Inch. 

0. 

. 000133 
. 000300 

Inch. 

0. 

. 000133 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000167 

.  000667 

. 000367 

.  001000 

. 000333 

10,  000 
11,  000 

. 001333 
. 001533 

. 000333 

0. 

. 000200 

. 000033 

11,  250 
11,500 

11,  750 

12,  000 
12,  250 
12,  500 

12,  750 
13, 000 

13,  250 
22, OCO 

. 001567 

.  000034 

46;  000 
47, 000 
48, 000 
49, 000 

. 001633 

.  000066 

.  001667 

. 000034 

.  001733 

. 000066 

Elastic  limit. 

.  011000 

. 009267 

. _ V 

50; 000 
51,  000 
52, 000 
53,  000 

. 011700 

. 000700 

. 012333 

. 000633 

.  013367 

. 001034 

. 014333 

. 000966 

88; 240 

Tensile  strength. 

General  summary. 


Tensile  strengtli  per  square  inch  of  original  section . pounds. .  88, 240 

Elastic  limit  per  square  inch  of  original  section . do. . .  48, 000 

Elongation  per  inch  after  rupture . . inch. .  .  2133 

Elongation  per  inch  under  strain  at  elastic  limit . . . do. . .  .  001733 

deduction  in  diameter  at  point  of  rupture . do. . .  .  134 

Eeduction  in  area  after  rupture,  per  cent  of  original  section . do. . .  41. 9 

Position  of  rupture . * . 1".5  from  the  neck 

Character  of  broken  surface . silky 

Elongation  of  inch  sections . ".18,  ".23*,  ".13 
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8-INCH  STEEL  B.  L.  RIFLES. 


No.  896. 


IVT  *1  tIt  5*  ^  ^  ^ 

IVltllKfe,  BT9M 

Length,  5^'. 

Diameter,  l'^0092. 

Sectional  area,  .80  square  inch. 
Gauged  length,  3". 


Applied  loada. 

Conipres- 

Successive 
coiniires- 
sioii  per 
iuch. 

•>» 

Permanent 

set. 

SuccesaiA^e 

Total. 

Per  square 
inch. 

sion  per 
inch. 

permanent 

set. 

Remarks. 

Pounds. 

800 
4,000 
8,000 
12,  000 
16,  000 
20, 000 
24,  000 
28, 000 
32, 000 
36,  000 

Pounds. 

1, 000 

5, 000 
10, 000 

Inch. 

0. 

. 000100 

Inch. 

0. 

. 000100 

• 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

.  000267 

.  000167 

15]  000 
20, 000 
25,  000 
30,  000 

.  000400 

. 000133 

. 000567 

. 000167 

0. 

« 

.  000733 

. 000166 

. 000900 

. 000167 

35]  000 

. 001067 

. 000167 

40] 000 

45, 000 

. 001233 

. 000166 

0. 

. 001433 

. 000200 

36]  800 
37, 600 

46]  000 

. 001533 

. 000100 

47] 000 

.  001600 

. 000067 

Elastic  limit. 

38] 400 

48] 000 

. 008100 

. 006500 

39] 200 

49] 000 

.008900 

. 000800 

40]  000 
40,  800 

50]  000 

. 009400 

.  000500 

51] 000 

. 010400 

.  001000 

41] 600 

42, 400 

52]  000 
53,  000 

.011100 

.  000700 

.011733 

. 000633 

43] 200 

54]  000 

55, 000 
93, 600 

. 012500 

. 000767 

44] 000 

74, 880 

.  013267 

. 000767 

. 

Ultimate  strength. 

1 

Failed  by  triple  flexure. 


/ 
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90  8-INCH  STEEL  B.  L.  RIFLES. 

Jacket  9. 

% 

No.  909. 

Marks,  |  ^ 

Leugtli,  5". 

Bianieter^  l'M28. 

Sectional  area,  1  square  incli. 

Gauged  leugtli,  4'L 


Applied  loads. 

Compres¬ 
sion  per 
incli. 

Successive 
compres¬ 
sion  per 
inch. 

Permanent 

set. 

Successive 

Total. 

Per  square 
iuch. 

permanent 

set. 

Remarts. 

Pounds. 

1,000 

5,  000 
10, 000 
15,  000 
20,  000 
25,  000 
30,  000 
35, 000 
40,  000 

Pounds. 

.1,  000 

5, 000 

Inch. 

0. 

. 000100 

Inch. 

0. 

.  000100 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

10, 000 
15, 000 
20,000 
25, 000 
30, 000 
35, 000 
40,  000 
41, 000 
42, 000 
43, 000 

. 000250 

. 000150 

.  000375 

.000125 

.  000500 

. 000125 

. 000675 

. 000175 

. 000825 

. 000150 

0.  - 

. 001000 

. 000175 

.001125 

. 000125 

0. 

41, 000 

.001150 

.  000025 

42, 000 
43, 000 
44, 000 
45, 000 

46,  000 

47,  000 

48,  000 

49,  000 

. 001200 

. 000050 

.  001250 

. 000050 

44, 000 

45,  000 

46,  000 
47, 000 
48, 000 

49,  000 

50,  000 
52,  000 

•  .  001300 

. 000050 

Elastic  limit. 

.002125 

. 000825 

. 005500 

. 003375 

* 

.  006075 

. 000575 

. 006750 

. 000675 

. 007500 

. 000750 

50i  000 
52,  000 

. 008000 
. 009300 

.  000500 
. 001300 

. 006250 

. 006250 

. 

54;  000 

56,  000 

54;  000 

56, 000 
58,  000 
60,  000 
62,  000 
64,  000 
66,  000 
68,  000 
70, 000 
88,  200 

. 010750 

. 001450 

.  012075 

. 001325 

. 

58i  000 
60,  000 
62, 000 
64,  000 

. 013550 

. 001475 

.  015000 
.  016575 

. 001450 
. 001575 

. 012800 

. 006550 

. 018300 

. 001725 

66^  000 
68,  000 
70,  000 
88, 200 

. 019800 

.001500 

. 021400 

.  001600 

. 023325 

. 001925 

..  020750 

. 007950 

Ultimate  strength. 

\ 


/  ■ 


Failed  by  double  flexure 
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Jacket  No.  10. 


No.  917. 


Marks,  btJsM 
Length,  5'^ 

Diameter,  l'M28. 

'  Sectional  area,  1  square  inch. 
Gauged  length,  'M', 


Applied  loads. 

Compres- 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
incli. 

sion  per 
iuch. 

compres¬ 
sion  per 
inch. 

l)ermauent 

set. 

Kemarks. 

Pounds. 

1,000 

5, 000 
10, 000 

■  Pounds. 

1, 000 

5,  000 
10, 000 
15,  000 
20,  000 

Inch. 

0. 

. 000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

Inch. 

0.* 

Initial  load. 

. 000300 

. 000200 

15;  000 
20,  000 
25,  000 

. 000450 

.  000150 

. 000025 

. 000175 

25;  000 

30,  000 
35, 000 
40, 000 
41, 000 

42,  000 

43,  000 
44, 000 

. 000775 

.000150 

30;  000 
35,  000 
40, 000 
41, 000 
42, 000 

43,  000 

44,  000 

. 000925 
.  001125 
. 001275 
.  001300 

. 000150 
. 000200 
. 000150 
.  000025 

. 000050 
. 000050 

0. 

. 000050 

0. 

— .  00005D 

• 

. 001325 

. 000025 

. 001375 

.  000050 

. 001400 

. 000025 

45; 000 

40,  OOU 
47,  000 
48, 000 

49,  000 

50,  000 
52,  000 
54, 000 

-  45;  000 

46,  000 

47,  000 

48,  000 

49,  000 

50,  000 
52,  000 
54,  000 
56,  000 
58, 000 
60,  000 
62, 000 
64,  000 
66,  000 

. 001450 

.  000050 

.  001500 

. 000050 

. 001525 

. 000025 

.  001600 

. 000075 

Elastic  limit. 

. 005125 

. 003525 

. 005675 
. 006800 

. 000550 
.001125 

. 003700 

. 003700 

.  008125 

. 001325 

56;  000 
58,  000 
60,  000 
62,  000 
64,  000 
66,  000 
68, 000 
70, 000 
103, 100 

. 009450 

.  001325 

. 010850 

.  001400 

.  012325 
.  013575 

. 001475 
.  001250 

. 009825 

. 006125 

.  015200 

.  001625 

.  016775 

. 001575 

68;  000 
70, 000 
103, 100 

.  018375 

. 001600 

. 019950 . 

. 001575 

0 

. 017050 

. 007225 

Ultimate  strength. 

Failed  by  triple  flexure, 
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Jacket  No.  11. 

No.  4342. 

Marks, 

Diameter,  ''.5G5. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Elongation 
per  mch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1, 250 
2,500 

5,  000 

Pounds. 

1,000 

5, 000 
10, 000 

Inch. 

0. 

.  0001rf)0 
.  000300 

Inch, 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000200 

20, 000 
30, 000 

. 000600 

.  000300 

7,  500 
10,  000 
11,  000 
11,  250 

. 000933 

. 000333 

40, 000 

. 001267 

. 000334 

0. 

44, 000 

45,  000 

46,  000 

47,  000 

.  001367 

.  000100 

0. 

. 001400 

. 000033 

11^  500 

.  001433 

.  000033 

li;  750 
12,  000 
12,  250 

. 001500 

.  000067 

48] 000 
49, 000 

50,  000 

51,  000 

52,  000 

. 001567 

. 000067 

- 

. 001600 

. 000033 

12i  500 
12, 750 

. 001633 

.  000033 

. 001667 

. 000034 

13j  000 

. 001700 

.  000033 

13, 250 
13, 500 

53; 000 

54,  000 

.  001733 

.  000033 

f .  001800 
\  .  012333 
.  012667 

. 000067  X 
.  010533  3 
. 000334 

Elastic  limit. 

13,  750 

14,  000 
14, 250 

55,  000 

56,  000 

.  013367 

.  000700 

57'  000 

58,  000 

59,  000 
91, 160 

. 014167 

. 000800 

- 

14,  500 
14, 750 

. 015033 

. 000866 

.  016267 

.  001234 

22, 790 

Tensile  .strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  91, 160 

Elastic  limit  per  square  inch  of  original  section . . . do. . .  54,  000 

Elongation  per  inch  after  rupture . inch . .  .  2033 

Elongation  per  inch  under  strain  at  elastic  limit . do. ..  .  001800 

Reduction  in  diameter  at  point  ot  rupture . do. . .  .  155 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  47. 2 

Position  of  rupture . . . ".80  from  the  neck 

Character  of  broken  surface . silky 

Elongation  of  inch  sections . ".33*,  ".15,  ".13 
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No.  902. 

Marks, 

Length,  5". 

Diameter,  1''.128. 

Sectional  area,  1  square  inch. 

Gauged  lengtli,  3'^ 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 

Pennanent 

set. 

Successive 

-a’otal. 

Per  square 
inch. 

compres¬ 
sion  per 
inch. 

permanent 

set. 

Kemarks. 

Pounds. 

1,000 

5, 000 
10, 000 
15, 000 
20, 000 

Pounds. 

1,000 

5, 000 
10, 000 
15, 000 
20,  000 

Inch. 

0. 

.  000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

.  000167 

. 000067 

.  000300 

.  000133 

• 

.  000467 

. 000167 

0. 

25, 000 
30, 000 
35, 000 

40,  000 

41,  000 

42,  000 
43, 000 
44, 000 
45, 000 

25,  000 
30, 000 
35, 000 
40,  000 
41, 000 
42,  000 
43, 000 
44, 000 
45,  OOQ 
46, 000 

47,  000 

48,  000 
49, 000 

50,  000 

51,  000 
52, 000 

53,  000 

54,  000 
56,  000 
58,  000 
60, 000 

. 000700 

. 000233 

. 000867 

. 000167 

.  001033 

. 000166 

- 

.  001200 
. 001233 

.  000167 
. 000033 

. 000033 

. 000033 

. 001267 

.  000034 

.  001300 

.  000033 

. 001333 

.  000033 

, 001367 

. 000034 

46, 000 

.  001400 

.  000033 

47, 000 

48,  000 

49,  000 

50,  000 

51,  000 

.  001467 

. 000067 

. 001533 

. 000066 

• 

. 001600 

. 000067 

• 

.  001700 
.  004800 
.  011467 

. 000100 
. 003100 

. 000100 

. 000067 

Elastic  limit. 

52, 000 

.  006667 

53, 000 
54,  000 
56, 000 

.  011600 

. 000133 

.  012433 

. 000833 

.  013867 

.  001434 

58, 000 
60,  000 
103, 600 

.015200 

. 001333 

.  017000 

. 001800 

103,  600 

Ultimate  strength. 

Failed  by  triple  flexure 


94 


8-INCH  STEEL  B.  L.  KIFLES 


No.  4340. 


8K„J 
ividlKb,  M  T3M 

Diameter,  ''.565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
incm, 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1, 250 

2,  500 

5,  000 

7,  500 
10,  000 
11, 000 

11. 250 

11,  500 

11. 750 
12, 000 

12,  250 
12,  500 

12. 750 
13, 000 

13.250 
13, 500 

13. 750 
14, 000 

14. 250 

Pounds. 

1,000 

5,  000 

Inch. 

0. 

. 000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

10,  000 
20,  000 
30, 000 

. 000267 

.  000167 

. 000567 

. 000300 

.  000900 

. 000333 

40, 000 
44,  000 

. 001233 

. 000333 

0. 

. 001333 

. 000100 

0. 

- 

' 

45, 000 
46,  000 
47, 000 
48, 000 
49,  000 
50, 000 

. 001367 

. 000034 

. 001400 

. 000033 

. 001433 

.  000033 

. 001467 

. 000034 

. 001533 

.  000066 

.001600 

. 000067 

51,  000 

. 001 633 

. 000033 

52,  000 

53,  000 

54,  000 
55, 000 
56, 000 
57,  000 
97, 680 

.  001667 

. 000034 

. 

Elastic  limit. 

.  004567 

. 002900 

.  005667 
. 006167 

.001100 

• 

. U00500 

. 006900 

. 000733 

.  007600 

. 000700 

24,  420 

Tensile  strength. 

General  summary 


Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongatien  per  inch  under  strain  at  elastic  limit . 

Reduction  in  diameter  at  point  of  rupture  .  . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture . . 

Character  of  broken  surface . . . 

Elongation  of  inch  sections . 


...pounds..  97,680 

. do...  52,000 

. . inch..  .1967 

. do...  .001667 

. . do...  .135 

.  41.9 

1".25  from  the  neck 

. silky 

. . •'.11,  ".27*,  ".21 
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m.  4341. 


Marks, 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3'^ 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1, 250 

2, 500 

5,  000 

7,  500 
10,  000 
11, 000 
11, 250 
11, 500 

Pounds. 

1,000 

5,  000 
10,  000 
20,  000 
30,  000 
40,  000 
44,  000 
45, 000 
46,  000 
47, 000 
48, 000 
49, 000 

Inch. 

0. 

.  000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000267 

.  000167 

.  000600 

.  000333 

. 000933 

.  000333 

.  001267 

.  000334 

0. 

. 001367 

. 000100 

0. 

. 001400 

.  000033 

. 001433 

.  000033 

11,  750 

12,  000 
12,  250 

. 001467 

.  000034 

. 001533 

. 000066 

.  001600 

. 000067 

12,  500 
12, 750 
13, 000 

13,  250 
13, 500 

13,  750 

14.  000 
24, 470 

50, 000 
51, 000 
52, 000 
53, 000 
54, 000 

. 001633 

. 000033 

.  001667 

. 000034 

Elastic  limit. 

. 002067 

.  000400 

. 002433 

. 000366 

. 004333 

. 001900 

55,  000 

56,  000 
97, 880 

.  006067 

. 001734 

.  006667 

.  000600 

Tensile  strength. 

General  'summary 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . . . 

Elongation  per  inch  under  strain  at  elastic  limit  . . 

Reduction  in  diameter  at  point  of  rupture . 

Reduction  in  area  after  rupture,  per  cent  of  original  section . . 

Position  of  rupture . 

Character  of  broken  surface . ^ . 

Elongation  of  inch  sections . . . 


..pounds..  97,880 

. do...  51,000 

. inch..  .1967 

. do...  .001667 

. do...  .135 

.  41. 9 

".55  from  the  neck 

. silky 

...."31% ".13,  ".15 
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8-INCH  STEEL  B.  L.  RIFLES, 


> 


Jacket  No.  13. 
No.  910. 


Marks, 

Length,  5". 

Diameter,  l'M28. 

Sectional  area,  1  square  inch. 
Gauged  length,  4'^ 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 

Permanent 

set. 

Sxiccessive 

Total. 

Per  square 
inch. 

compres¬ 
sion  per 
inch. 

permanent 

set. 

Kemarks. 

Pounds. 

1,000 

5, 000 
10, 000 

Pounds. 
1,000 
5,000 
10, 000 
15,  000 

Inch. 

0. 

. 000075 

Inch. 

0. 

.  000075 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

.000175 

.000100 

15, 000 
20,  000 
25,  000 
30,  000 
35, 000 

40,  000 

41,  000 

42,  000 
43, 000 

. 000300 
.  000475 

. 000125 

20, 000 
25, 000 
30,  000 
35, 000 

. 000175 

. 000625 
. 000775 

.  000150 

. 000150 

0. 

. 000950 
. 001125 

. 000175 
.  000175 

40,  000 

41,  000 

0. 

.001150 
.  001175 

.  000025 

42, 000 
43,  000 

.  000025 

. 001200 
.  001225 

. 000025 

44, 000 

44,  000 
45, 000 

46,  000 

47,  000 

48,  000 

49,  000 

50,  000 
51, 000 
52, 000 
53,  000 

. 000025 

.  45,000 
46,  000 
47, 000 

.0012.50 

.  000025 

. 001300 

. 000050 

. 001325 

. 000025 

48, 000 
49, 000 
50, 000 
51,  000 
52, 000 
53, 000 

. 001350 

.  000025 

.  001375 

.  000025 

.  001400 
.  001450 

.  000025 
. 000050 

-.000075 

-.000075 

.  001500 

. 000050 

Elastic  limit. 

.  001750 

. 000250 

54,  000 
55, 000 

56,  000 

57,  000 

58,  000 
59, 000 
60,  000 
62,  000 
64, 000 
66, 000 
68,  000 
70,  000 
94,  200 

54,  000 

55,  000 

56,  000 
57, 000 
58, 000 

59,  000 

60,  000 
62,  000 

. 002225 

.  000475 

. 002750 

.  000525 

. 003425 

. 000675 

.  003950 

. 000525 

.  004575 

.  000625 

. 005000 

.  000425 

1 

. 005450 
. 006825 

. 000450 
. 001375 

. 003625 

. 003700 

64;  000 
66,  000 
68, 000 
70, 000 
94, 200 

.  008200 

. 001375 

. 009675 

.  001475 

. 010925 

.  001250 

.  012200 

.  001275 

. 009550 

. 005925 

Ultimate  strength. 

Failed  by  double  flexure. 


h 


8-INCH  STEEL  B.  L.  RIFLES. 
Jacket  N'o.  13. 


No.  907. 


Marks,  ^ 

Lengtbj  5". 

Diameter,  1.''128. 

Sectional  area,  1  square  inch. 
Ganged  length,  . 
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Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

compres¬ 
sion  per 
inch. 

permanent 

set. 

Kemarks. 

rounds. 

1,000 

5, 000 

Pounds. 

1,000 

5, 000 

Inch. 

0. 

.  000050 

Inch. 

0. 

. 000050 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

lOi 000 

lo;  000 
15, 000 
20,  000 

.000150 

.000100 

15,  000 

. 000275 

.  000125 

20;  000 
25,  000 

. 000425 

.  000150 

25i  000 

. 000575 

. 000150 

• 

30,  000 
35, 000 

40,  000 

41,  000 

30;  000 
35,  000 

. 000750 

.  000175 

0. 

. 000925 

. 000175 

40' 000 

. 001050 

.000125 

0. 

4r  000 

.  001075 

. 000025 

42j  000 

42;  000 

43,  000 

.  001125 

.  000050 

43i 000 

44,  000 

45,  000 

46,  000 

. 001150 

. 000025 

44;  000 

45,  000 

,001175 

.  000025 

.  001200 

. 000025 

46;  000 
47,  000 
48, 000 

49,  000 

50,  000 

51,  000 

52,  000 

53,  000 

. 001250 

. 000050 

47^  000 

.  001275 

. 000025 

48,  000 

49,  000 

50,  000 
51, 000 
52,  000 
53, 000 
54,  000 

. 001300 

.  000025 

. 001325 

. 000025 

.001350 

. 000025 

0. 

Elastic  limit. 

. 001475 

. 000125 

.004625  • 

.0031,50 

.  005450 

.  000825 

54;  000 

55,  000 

56,  000 

.  006125 

. 000675 

55^  000 

. 006675 

,  000550 

56,  000 
58,  000 

. 007325 

. 000650 

58, 000 
60,  000 
62,  000 
64,  000 

. 008925 

. 001600 

60;  000 
62,  000 
64,  000 

. 010350 
.011475 

. 001425 
. 001125 

.  008125 

.008125 

.013100 

.  001625 

66'  000 
68,  000 
70,  000 
107,  8«0 

6G; 000 
68, 000 
70,  000 
107,  800 

.014550, 

, 001450 

. 016225 

. 001675 

. 018375 

. 002150 

Ultimate  strength. 

Failed  by  double  flexure. 
H.  Ex.  161 - 7 
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8-INCH  STEEL  B.  L.  RIFLES. 


Jacket  No.  14. 


No.  43(34. 

Marks,  bt^m 
Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 
Ganged  lengtli,  3". 


Applied  loads. 

Elongation 
I)er  inch. 

Successive 

Permanent 

set. 

Successiv'e 

T(.)tal. 

Per  sq  uare 
inch. 

elongation 
per  inch. 

permanent 

set. 

Ecmarks. 

Powuis. 

250 

1,  250 

rounds. 

1,000 

5,  000 

Inch. 

0. 

.  000100 

Inch. 

0. 

. OOOlOO 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2,  500 

5.  (too 

10, 000 

. 000300 

. 000200 

20,  000 
30,  000 

.  000()()7 

.  000367 

. 

7,  500 

. 001000 

. 000333 

loj  (too 

11,  (too 

40, OOO 

. 001333 

. 000333 

0. 

44,  000 

. 00(500 

. 000167 

11,250 

11,  LOO 

11.  750 

1 2,  000 

45’  (too 

. 001533 

.  0(t0033 

40,  000 

.  001567 

. 000034 

47,  000 
48, 000 

. 001600 

.  000033 

.  001  ()67 

.  0000()7 

12.  250 
12, 500 

49,  000 

50,  000 

. 001733 

. 000066 

.001767 

. 000034 

Elastic  limit. 

12, 750 

51,  000 

. 008167 

. 006400 

13.  000 

52, 000 

.  008833 

.  000660 

. 

1 3,  250 

53,  000 

.  009400 

.  000567 

13,  500 

54,  000 

55,  000 

.  010500 

.  001100 

13. 750 

.  011167 

.  000667 

. 

•r 

22,  970 

91 ; 880 

Tensile  strength. 

1 

General  summary. 


Toiisile  strenj^tli  per  square incli  of  ori^imal  section . pounds-.  91,880 

Elastic  limit  per  square  inch  of  original  section . do. . .  50,  000 

Elongati(»n  per  inch  after  rupture . inch ...  .  ‘JOOO 

Elongation  ]>er  inch  under  strain  at  elastic  limit . . do. ..  .  001707 

Beduction  in  diameter  at  point  of  rupture . do. . .  .  144 

Beduction  in  area  after  rupture,  j)er  cent  of  original  section .  44.  0 

I’osition  of  rupture . . . 1".5  froju  the  neck 

'  Character  of  hrokeu  surface . silky 

Elongation  of  inch  sections. . . . . . . . . . .....".15,  ".55*,  ".li 


8-INCH  STEEL  B.  L.  RIFLES.  99 

No.  911. 

Marks,  . 

Lengthy  5'C 
Diameter,  l'M28. 

Sectional  area,  1  square  inch. 

Gauged  length, 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 
compres¬ 
sion  per 
inch. 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

permanent 

set. 

Remarks. 

rounds. 
1,  000 

5,  000 
10,  000 
ir>,  000 
20,  000 

Pounds. 

1,  000 

5,  000 

10  000 

Inch. 

0. 

. 000075 

Inch. 

0. 

. 000075 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

.  000175 

. 000100 

15,  000 

.  000300 

. 0001 25 

- 

20, 000 
25,  000 

.  000450 

.  000150 

2.3,  000 
30, 000 

. 000625 

. 000175 

30i  000 

. 000775 

.  0001.50 

3r),  000 

35,  000 

. 000925 

.  0001.50 

40,  000 
41, 000 

40,  000 
41.000 

42  000 

. 001075 

.  0001.50 

0. 

. 001 075 

0. 

42, 000 
43, 000 

.001125 

. 000050 

43,  000 
44, 000 
45,  000 
40,  000 
47,  000 
48, 000 

. 001150 

.  000025 

44, 000 

45,  000 

46,  000 

.001175 

, 000025 

. 001200 

. 000025 

.001250 

.  000050 

47,  000 

. 001325 

.  000075 

IChislic  limit. 

48,  000 

.001500 

. 000175 

49,  000 

50,  000 
52, 000 
54,  000 
56,  000 
58,  000 

60,  000 

62,  000 

49,  000 

50,  000 
52, 000 

. 002800 

. 001300 

. 004425 
. 006775 

. 001625 
. 002350 

. 002750 

.  002750 

54,  000 
56,  000 
58,  000 
60,  000 
62,  000 

. 008225 

. 001450 

. 009575 

. 001350 

,  010950 

. 001375 

. 012375 
. 013950 

. 001425 
. 001575 

.010200 

.007-150 

64,  000 

64,  000 

. 015500 

.  001550 

66,  000 

68,  000 

70,  000 

81, 200 

66i  000 

.  017250 

.001750 

1 

68!  000 

.019000 

.  0017.50 

( 

70,  000 

81,  200 

. 020875 

.001875 

. 018200 

.  008000 

Ultimate  strength. 

.  ■ 

h" ailed  by  double  dexure. 
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100  ,  8-INCH  STEEL  B.  L.  RIFLES. 

Iso.  43G2. 

Marks, 

Diameter,  ''.5G5. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3'^ 


» - 

■f'y 


.  ^ 


-  .-f- 


■  # 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

pei’inanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2. 500 

5,  000 

7.500 
10,  000 
11,  000 
11,  250 
11, 500 
11, 750 

Pounds. 

1,  0  00 

5, 000 
10, 000 
20,  000 
30,  000 
40,  000 
44, 000 

45,  000 

46,  000 

Inch. 

0. 

.  000133 

Inch. 

0. 

.  000133 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000300 

.  000167 

.  000633 

. 000333 

.  001000 

.  000367 

.  001333 

.  000333 

0. 

. 001500 

.  000167 

0. 

.  001533 

.  000033 

.  001600 

.000067 

47, 000 

.001633 

. 000033 

12, 000 
12, 250 

48,  000 

49,  000 
50, 000 

.  001 067 

. 000034 

.  001700 

.  000033 

12,  500 

12,  750 

13,  000 
13, 250 

.001733 

. 000033 

Elastic  limit. 

51,  000 
52, 000 

.  007333 

. 005600 

. 008000 

.  000667 

53i  000 

54,  000 

55,  000 
92, 720 

.  008500 

.  000500 

13, 500 

.  009267 

.  000767 

13, 750 
23, 180 

.  009933 

.  000666 

• 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  92,  720 

Elastic  limit  per  square  inch  of  original  sectionc . do. . .  50,  000 

Elongation  per  inch  after  rupture . inch . .  .  2000 

Elongation  i>er  inch  under  strain  at  elastic  limit . do. . .  .  001733 

Reduction  in  diameter  at  point  of  rupture . do. ..  .145 

Reduction  in  area  after  rupture,  i)er  cent  of  original  section .  44.6 

Position  of  rupture . 1”.3  from  the  neck 

Character  of  broken  surface . . . - . silky 

Elongation  of  inch  sections . ".10,  ".32*,  ".18 


8-INCH  STEEL  B.  L.  RIFLES.  101 

No.  T3G3. 

Diameter,  ''.5G4. 

-  Sectional  area,  .25  square  iiicli. 

Gauged  length,  3^'. 


K 


Applied  loads. 

Elongation 
per  inch. 

Succe.ssive 

Permanent 

set. 

• 

Successive 

Total. 

Per  square 
inch. 

elongation 
X)er  inch. 

peT-manent 

set. 

Remarks. 

Founds. 

250 

1,2.50 

Pounds. 

1,  000 

5,  000 
10,000 
20,  000 
30,  000 
40,  000 

Inch. 

0. 

.000100, 

. 000333 

Inch. 

0. 

. 0001 00 

Inch.  ' 
0. 

0. 

Inch. 

0. 

Initial  load. 

2,  500 

5,  000 
.  7,  500 
10, 000 
11,000 
11,  250 

11,  500 
11,750 

12,  000 

. 000233 

. 000667 

.  000334 

.  001000 

. 000333 

. 001333 

. 000333 

0. 

44i  000 
45,  000 

.001533 

. 000200 

0. 

.001567 

. 000034 

46^  000 

. 001600 

. 000033 

47, 000 
48,  000 

. 001633 

. 000033 

1 

Elastic  limit. 

. 007600 

. 005907 

12,'  250 

12,  500 

49'  000 

.  008000 

. 000400 

50i  000 
51,  000 

.  008933 

. 000933 

12,  750 

.  009367 

. 000434 

13,  000 

52;  000 
91,  240 

. 010133 

.  000766 

22,  810 

4’eu.sile  strength. 

General  sumrnari/. 


Tensile  strength  per  square  inch  of  original  section . pounds . .  91,  240 

Elastic  limit  per  square  inch  of  original  section . do. . .  47,  000 

Elongation  per  inch  after  rupture . inch. .  .  1967 

Elongation  per  inch  under  strain  at  elastic  limit . . . do. ..  .  001633 

Keduction  in  diameter  at  point  of  rupture . do. . .  .  124 

Eeduction  in  area  after  rupture,  per  cent  of  original  section .  39.  2 

Position  of  rupture . 1".5  from  the  neck 

Character  of  broken  surface . r.  silky 

Elongation  of  inch  sections . . . ".17,  ".30*,  ".12 


Marks, 


I 
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8-INCH  STEEL  B.  L.  ETFLES. 


Jalket  No.  15. 


No.  91^9. 


Marks, 

Length,  5'L 
Diameter,  1^M28. 

Sectional  area,  1  square  inch. 
Gauged  length, 


Applied  loads. 

Compres¬ 
sion  i)er 
iucii. 

Successive 
coinpres 
sion  per 
inch. 

Permanent 

sot. 

Successive 

Total. 

Per  square 
iuch . 

permanent 

set. 

Eemarks. 

Pounds. 

1,  000 

5,  000 
10, 000 
15,  000 
20,  000 
•  25, 000 
30,  000 

Pounds. 

1,000 

5,  000 
10,  000 
15,  000 

Inch. 

0. 

. 000125 

Inch. 

0. 

. 000125 

Inch. 

..  0. 

Inch.  . 

0. 

Initial  load. 

. 000275 

. 000150 

. 000425 

.  000150 

20,  000 

. 000625 

. 000200 

25j  000 

. 000775 

. 000150 

30,  000 
35, 000 
40, 000 
45,  000 

.  000950 

. 000175 

. 

0. 

35, 000 

.  001125 

. 000175 

40,  000 
45,  000 
50,  000 
51, 000 
52,  000 

.  001275 

. 000150 

. 001450 

. 000175 

■ 

1  50, 000 

51,  000 

. 001575 
. 001 625 

. 000125 
. 000050 

.  000025  _ 

. 000025 

52,  000 
53, 000 
54,000 

55,  000 

56,  000 
58,  000 
60,  000 

.  001700 

. 000075 

Elastic  limit. 

53,  000 

54,  000 

.001875 

.  000175 

■ 

.  003500 

. 001625 

. 

55,  000 

56,  000 
58, 000 
60,  000 

.  005350 

. 001850 

. 

.  005950 

. 000600 

. 007325 

. 001375 

.  008625 

. 001 300 

62;  000 
64;  000 

62;  000 
64,  000 
66,  000 

. 009975 

.  0013.50 

.  011325 

. 001350 

66,  000 
68,  000 
70,  000  ■ 

.  012625 

. 001300 

68;  000 

, 014000 

. 001375 

70,000  ■ 
no,  350 

. 015600 

. 001600 

no;  350 

Ultimate  strena'th. 

. 

Failed  by  triple  flexure, 


8-INCir  STEEL  B.  L.  RIFLES 
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Jacket  No.  1G. 


No.  918. 


Marks, 

Length,  5'M)05. 

Diameter,  1^'.129. 

Sectional  area,‘l  square  inch. 
Gauged  length,  M' . 


Applied  loads. 

1 

i 

Compres- 

Succes.sive 
C(nnpres- 
sion  per 
'  incli. 

Permanent 

set. 

Successive 

Remark  .s. 

Total. 

Per  .square 
inch. 

sion  per 
inch. 

permanent 

set. 

Pounds. 

1 . 000 

5  000 

Potcnds. 

1,  000 

5,  000 
10,  000 
15, 000 
20, 000 
25,  000 
30,  000 

Inch. 

b. 

.  000150 

Inch. 

0. 

. 000150 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

10  000 

.  000325 

. 000175 

1.1.  000 

.  000500 

. 000175 

20  000 

. 000650 

. 000150 

2.1,  000 

. 000825 

. 000175 

.‘50  000 

. 000975 

.  000150 

0. 

3.1,  000 

35,  000 

40,  000 

41,  000 

42,  000 

43,  000 

. 001150 

.  000175 

. 

40  000 

. 001250 

.000100 

■’o.’ . 

41,000 
42,  000 

43  000 

. 001275 

.  000025 

. 001300 

.  000025 

! 

. 001325 

. 000025 

i 

44,  000 
45, 000 
46, 000 
47,  000 

48  000 

44,  000 

45,  000 

46,  000 

47,  000 

48,  000 

. 001350 

. 000025 

i 

.  001400 

. 000050 

. 1 . 

. 001450 

. 000050 

. 001475 

.  000025 

. 001500 

. 000025 

49,  000 
50, 000 
51,  000 

52  000 

49, 000 
50, 000 

51,  000 

52,  000 
54,  000 
56,  000 

58  000 

. 001575 

.  000075 

Elastic  limit. 

. 002225 
. 003000 

. 000650 
. 000775 

.  000250 

.  000250 

. 004375 

. 001375 

54, 000 
56,  000 
58.  000 
60,  000 
62,  000 
64,  000 
66,  000 
68, 000 
70, 000 
99, 100 

. 005875 

. 001500 

. 007175 

.  001300 

. 008650 

.  001475 

60,  000 
62,  000 

.  010100 
. 011275 

.001450 
•  . 001175 

.  007725 

.007475 

64,  000 
66,  000 

.  012825 

. 001550 

.  014300 

.  001475 

68, 000 
70, 000 
99, 100 

.  015950 

.  001650 

. 017450 

.  001500 

. 014625 

. 000900 

Ultimate  strength. 

Failed  by  triple  hexure 
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8-INCH  STEEL  B.  L.  RIFLES 


Jacket  No.  17. 

No.  4500. 

Marks, 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  . 


Apjilied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

' 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

liermaneut 

set. 

Kemarks. 

Pounds. 

250 

1,  250 

2,  500 

5,  000 

Pounds. 

1, 000 

5,  000 
10,  000 
20,  000 
30,  000 
40, 000 

Inch. 

0. 

. 000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000300 

.  000200 

.  000600 

. 000300 

7,  500 
10,  000 
11,  000 
11,  250 
11,  500 

11,  750 

12,  000 
12, 250 
12,  500 

12,  750 

13,  000 
13,  250 
13,  500 

. 000900 

.  000300 

.  001233 

. 000333 

0. 

44;  000 

45,  000 

46,  000 

47,  000 

48,  000 
49, 000 

50,  000 

51,  000 

52,  000 

53,  000 

.  001367 

.  000134 

0. 

.  001400 

. 000033 

.  001433 

.  000033 

.  001467 

. 000034 

• 

.  001533 

. 000066 

.  001567 

. 000034 

.  001633 

.  000066 

.  001667 

. 000034 

Elastic  limit. 

.  001933 

.  000266 

. 002400 

. 000467 

54; 000 

55,  000 

56,  000 
97,  640 

.  003333 

. 000933 

13^  750 

.  004500 

.001167 

14;  000 
24,  410 

. 005333 

. 000833 

Tensile  strength. 

General  summari/. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  97,  640 

Elastic  limit  per  square  inch  of  original  section . do. ..  51,  000 

Elongation  per  inch  after  rupture . inch . .  .  1900 

Elongation  per  inch  under  strain  at  elastic  limit . . . do. . .  .  001667 

Keduction  in  diameter  at  point  of  rujitnre . do. . .  .  144 

Kediiction  in  area  after  rupture,  per  cent  of  original  section .  44.  6 

Position  of  rupture . . . 1"  from  the  neck 

Character  of  broken  surface . silky 

Elongation  of  inch  sections . . . .  . . ".32*,  ".15,  ".10 


8-INCH  STICEL  E.  L.  RIFLES. 


No.  041. 


Marks, 

Leiigtli, 

Diameter,  1^M28. 

Sectional  area,  1  square  inch. 
Gauged  lengtli,  4'^ 


105 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 
c.oni]>rc,s- 
sion  ]>er 
incli. 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,  000 
10, 000 

Pounds. 

1,000 

5,  000 

Inch. 

0. 

. 000100 

Inch. 

0. 

.000100 

Inch. 

0. 

Inch. 

0. 

. 

Initial  load. 

10;  000 

. 000225 

. 000125 

15;  000 
20, 000 
25,  000 

15,'  000 

. 000350 

. 000125 

20,  000 
*  25,  000 

. 000500 

.000150 

.  000050 

.000150 

30’ 000 

30;  000 
35,  000 
40,  000 

. 000825 

. 000175 

0. 

35^  000 

. 001000 

.  000175 

40i  000 

.  001150 

. 000150 

0. 

45;  000 

4G,  000 
47, 000 
48,  (100 

45;  000 

46, 000 
47, 000 
48, 000 

. 001300 

. 000150 

. 001350 

.  000050 

. 001400 

. 000050 

. 001450 

. 000050 

49i 000 

49; 000 

. 001500 

.  000050 

50^  000 
51,  000 

50;  000 

51,  000 

52,  000 

.001550 
.  001625 

. 000050 
. 000075 

. 000025 

.  000025 

Elastic  limit. 

52;  000 

53, 000 

. 001725 

.  000100 

53;  000 

54,  000 

55,  000 

56,  000 
57,000 
58,  0(X) 

.  001850 

. 000125 

54;  000 

55,  000 
50,  000 
57,  000 

.  002575 

. 000725 

.  003750 
. 004300 

. 001175 
. 000550 

.  001875 

.0018.50 

- 

.  005050 

.  000750 

58;  000 
59, 000 
60,  000 
02,  000 
64,  000 
00,  000 
08, 000 
70, 000 
72, 000 
74, 000 
70,  000 

.  005700 

. 000050 

59;  000 
60,  000 
62, 000 

.  000450 

. 000750 

.  007175 
. 008500 

.  000725 
. 001325 

. 005050 

. 003175 

64,' 000 
66,  000 
08, 000 
70,  000 
72,  000 
74,  000 

. 010050 

.001550 

.  011400 

. 001350 

. 012700 

. 001300 

.  014300 
.015650 

. 001600 
.001350 

.011075 

.  000025 

. 017000 

.001350 

70;  000 

78,  000 
80,  000 
no,  300 

.018625 

. 001025 

78; 000 
80, 000 
no,  300 

. 020225 

. 001600 

. 022150 

.  001925 

. 019125 

. 007450 

Ultimate  strength. 

Failed  by  triple  flexure, 


8-mCH  STEEL  B.  L.  KIFLES 


10(5 

No.  4490. 

Marks, 

14iameter,  '^504. 

Sectional  area,  .25  square  iucli. 
Gauged  leng4b,  3". 


\ 


Applied  loads. 

Elongation 
I)er  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
l>er  inch. 

permanent 

set. 

Eemarks. 

Povnds. 

250 

1  250 

PGunds. 

1,000 

5,  000 

10  000 

Inch. 

0. 

.  000100 

Inch. 

0. 

. 000100 

Inch. 

1 

Inch. 

0. 

Initial  load. 

2,  500 

5  000 

. 000300 

. 000200 

20,  000 
30, 000 

. 000633 

. 000333 

7,  500 
10,  000 
11, 000 

. 000967 

.  0003:14 

40, 000 

. 001300 

. 000333 

0. 

— 

44,  000 

45,  000 

.  001433 

. 000133 

0. 

11,250 
11,  500 

. 001467 

.  000034 

46,  000 

47,  000 

. 001533 

.  000066 

11,  750 

. 001600 

.  000067 

12, 000 
12,  250 

48,  000 

49,  000 

50,  000 
51, 000 

. 001633 

. 000033 

.  001667 

.  0000:14 

12. 500 

. 001700 

. 000033 

-- 

12,  750 

.  0017:43 

.  0000:J3 

13,  000 
1:3,  250 
13,  500 

52,  000 

. 001767 

. 000034 

Elastic  limit. 

53;  000 

54,  000 

.  002267 

.  000590 

. 003933 

,  001666 

13' 750 

55’  000 

. 004667 

!  0007:14 

14;  000 

56' 000 
57,  000 
99,  680 

. 005567 

. 000900 

14.  250 

. 006233 

. 000666 

24,  920 

............ 

Ten.sile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section . . 

Elastic  limit  i)er  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Eeduction  in  diameter  at  xioiut  of  rupture . 

Eeduction  in  area  after  rujiture,  per  cent  of  original  section  . 

I’osition  of  rupture . 

Character  of  broken  surface . , . 

Elongation  of  inch  sections . . . 


.pounds..  90,680 

. do...  52,000 

_ inch..  .1067 

. do...  .001767 

. do...  .124 

.  41.0 

1".45  from  the  neck 

_ *. . silky 

. ".16,  ".22*,  ".11 
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Jacket  No.  18. 


No.  031. 


IVlarks,  ^ 

Length,  5". 

Diameter  ''1.128. 

Sectional  area,  1  square  inch. 
Gauged  length,  1". 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 
compres¬ 
sion  per 
inch. 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

permanent 

set. 

Remarks. 

Po^cnds. 

1,  000 

5,  000 
10, 000 

Pounds. 

1,000 

5,  000- 

Inch. 

0. 

. 000125 

Inch. 

0. 

. 000125 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

lO;  000 

. 000300 

. 000175 

15;  000 
20, 000 

15;  000 

. 000450 

. 000150 

20; 000 
25, 000 
30. 000 

.  000600 

. 000150 

25; 000 
30, 000 

. 000775 

.000175 

. . 

. 000925 

. 000150 

0. 

35,  000 

35,  000 
40,  000 
45,  000 
48, 000 
49, 000 

50,  000 

51,  000 

. 001075 

. 000150 

. 

40,  000 
45,  000 

. 001250 
. 001375 

. 000175 
. 000125 

. 000050 

.  000050 

48,  000 

. 001475 

.000100  ■ 

40, 000 

50,  000 

51,  000 

52,  000 

.  001.525 

. 000050 

. 

Plastic  limit. 

. 001725 
.  0056.50 

. 000200 
. 003925 

. 000275 

. 000225 

52, 000 

.  006100 

. 000450 

53,  000 
54, 000 

53;  000 

.  006725»- 

. 000625 

54,  000 
55, 000 

56,  000 

57,  000 

58,  oeo 
59, 000 
60.  000 
61,  000 
62,  000 

. 007425 

. 000700 

55, 000 
50, 000 

. 008125 
. 008700 

. 000700 
. 000575 

.  006100 

.005825 

57,  000 

58,  000 

. 009075 

. 000375 

. 010025 

. 000950 

59,000 
OO,  000- 
61  000 

. 010725 

. 000700 

* 

. 011575 
.  012100 

. 000850 
. 000525 

. 009325 

.003225  • 
_ ; . 

62, 000 

63,  000 

64,  000 
65, 000 
66,  000 

67,  000 

68,  000 

69,  000 

70,  000 
106, 700 

. 012775 

.  0v)0675 

63;  000 

64,  000 

65,  000 

66,  000 

. 013500 

. 000725 

.  014425 

. 000025 

. 

.01.5200 
. 015975 

. 000775 
. 000775 

.012725 

. 003400 

67,  000 

68,  000 

69,  000 

70,  000 
106,  700 

. 010500 

. 000525 

. 017525 

. 001025 

.  018300 

. 000775 

.019150 

. 000850 

. 016500 

. 003775 

Ultimate  strength. 

Failed  by  triple  tlexure 
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8-INCH  STEEL  B.  L.  RIFLES. 


Jacket  No.  19. 


No.  927. 


Marks, 

Lengtli,  5'^ 

Diameter,  1^M25. 

Sectional  area,  .994'  square  iiicli. 
Gauged  length,  4''. 


Applied  loads. 

Coinpres- 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

sioii  per 
inch. 

L/Uiii|D  os* 

sioii  per 
inch. 

permanent 

set. 

Remarks. 

Pounds. 

994 

4,  970 

Pounds. 

1, 000 

5,  000 
10,  000 

Inch. 

0. 

. 000125 

Inch. 

0. 

. 000125 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

9,  940 

. 000275 

. 000150 

14.  910 
19,  980 
24,  850 
29,  820 

15; 000 
20, 000 
25,  000 
30. 000 
35,  000 

. 000450 

. 000175 

- 

.  000600 

. 000150 

. 000775 

. 000175 

.  000950 

, 000175 

0. 

34,  790 
39, 7G0 
44, 730 

. 001100 

. 000150 

- 

40,  000 
45, 000 
50, 000 
51,  000 

. 001275 

, 000175 

0. 

. 001450 

. 000175 

49, 700 
50,  694 
51,688 

52,  682 

53,  676 

54,  670 

55,  664 
57,  652 
59,  640 
61,  628 
63,  616 
65,  604 
67,  592 

. 001575 

.000125 

. 001600 

. 000025 

52;  000 
53,  000 

.  001625 

. 000025 

Elastic  limit. 

. 002175 

, 000550 

54,  000 

55,  000 

56,  000 
58,  000 
60,  000 

.  005375 

.  003200 

. 006100 

. 000725 

. 006725 

. 000625 

. 008150 

.  001425 

.  009675 

. 001525 

62,  000 
64,  000 
66,  000 
68, 000 
70,  000 

. 011000 

, 001325 

. 012500 

.001500 

,013875 

. 001375 

.  015425 

.0015.50 

6')’  580 

, 017100 

.  001675 

102i 200 

102;  820 

Ultimate  strength. 

Failed  by  double  flexure 
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Jacket  N^o.  20. 

IS^o.  4548. 

Marks,  bt^m 
Diameter, 

Sectional  area,  .25  square  incli. 

Gauged  length,  3''. 


Apidied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

Founds, 

1,  000 

5,  000 
10, 000 
20,  000 

Inch. 

0. 

.  000100 

Inch. 

0. 

.  000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2,  500 
5,000 

7,  500 

.  000300 

.  000200 

.  000600 

.  000300 

30;  000 
40, 000 

. 000933 

. 000333 

10[  000 
11,000 
11,250 

. 001333 

. 000400 

0. 

44,  000 

45,  000 
"46,  000 

. 001467 

.  000134 

0. 

.  001500 

, 000033 

11,  500 

.  001533 

. 000033 

11,  750 

47,  000 

48,  000 

.  001567 

. 000034 

12,  000 

. 001600 

. 000033 

12,  250 

49, 000 
50,  000 

. 001633 

,  000033 

Elastic  limit. 

12,600 
12, 750 
13,  000 
13, 250 
13,  500 

. 001933 

.  000300 

51,  000 

52,  000 

53,  000 

54,  000 
96, 440 

. 003167 

. 001234 

. 004733 

.001566 

. 005267 

. 000534 

.  006333 

. 001066 

24, 110 

Tensile  strength. 

General  summary 

Tensile  strength  per  square  inch  of  original  section . . . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Eeduction  in  diameter  at  point  of  rupture . 

lleduction  in  area  after  rupture,  per  cent  of  original  section 

I’osition  of  rupture . . . 

Character  of  broken  surface . 

Elongation  of  inch  sections . 


. pounds..  96,440 

. do...  49,  0(H) 

. inch..  .1967 

. do...  .OOlG.i:i 

. do...  .144 

.  44.6 

at  the  middle  of  stem 

. silky,  serrated 

. ".12,  ".35*,  ".12 


no 


8-INCH  STEEL -B.  L:  RIFLES. 


No.  955. 


jMtirks,  ^ 

Lengt]i,  5'^ 

Diameter^  l'M2G. 

Sectional  area,  1  square  incli. 
Gauged  length,  . 


Api)lied  loads. 

Coiupres- 

Successive 
coniijres- 
sion  per 
inch. 

l'evnl;^llellt 

Successive 

Kemarks. 

Total. 

Per  square 
iiicli. 

sion  per 
iuch. 

set. 

permanent 

set. 

J'oimds. 

1,  000 

5,  000 
10,  000 
15,  000 
20,  000 
25.  000 
30,  000 
35,  000 

40  000 

Foundit. 

1,  COO 

5  000 

Inch. 

0. 

000075 

Inch. 

0. 

. 000075 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

10  000 

.  000200 

. 000125 

15, 000 
20, OOO 
25,  000 
30,  000 

35  000 

.  000325 

. 000125 

.  000450 

.000125 

■ 

. 000575 

. 000125 

. 000700 

. 000125 

0. 

.  000825 

. 000125 

40,  000 

45  000 

. 000975 

.  000150 

0. 

45  000 

. 001125 

. 000150 

4(5,  000 

46, 000 
47,  000 

. 001175 

.  000050 

47,000 
48, 000 
40, 000 
50,  000 
51,000 
52, 000 

53,  000 

54,  000 
5(5,  000 

. 001200 

.  000025 

48, 000 
49, 000 

. 001250 

. 000050 

. 001275 

. 000025 

Ulastic  limit. 

50,  000 

51,  000 

52,  000 

. 001975 
. 002425 

.  000700 
.  000450 

. 000500 

. 000500 

. 003250 

. 000825 

53.  000 

. 003875 

.  000625 

. 

54,  000 
56,  000 
58,  000 

. 004500 

.  000625 

.  005675 

.  001175 

58,  000 

. 007575 

. 001900 

(50,  000 
62,  000 

60,  000 
62,  000 
64,  000 

. 008925 

. 001350 

.  010500 

. 001575 

64,  000 
60,  000 
68,  000 

.  011800 

. 001300 

66,  000 
68,  000 
70,  000 

.  013250 

. 001450 

. 014825 

.001575 

• 

70,  000 

. 016550 

. 001725 

72,  000 

72, 000 

. 018000 

.001450 

. 

74' 000 

76,  000 

74.  000 
76, 000 
78,  000 
80,  000 
107,  780 

.019750 

. 001750 

. 021175 

.  001425 

78,  000 

.  022875 

. 001700 

80i  000 

107, 780 

. 025050 

. 002175 

Ultimate  strength. 

railed  by  triple  Ilexuro. 
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No.  4547. 


Marks 

Diameter,  '^504. 


Sectional  area,  .25  square  inch. 
Giuiged  leiigtli. 


*>// 

O  « 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Pcuinanent 

set. 

Successive 

• 

Total. 

Per  square 
inch. 

elengation 
per  inch. 

permanent 

set. 

Remarks.  ' 

Foviids. 

250 

1,  250 

2  500 

Pounds. 

1,  000 

5,  000 

Inch. 

0. 

. 000133 

Inch. 

0. 

. 000133 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

'  10, 000 
20, 000 

. 000307 

. 000234 

5,  000 

.  000007 

.  000300' 

7.  .500 

30, 000 
40,  000 

44,  000 

45,  000 

.001000 
.  001333 

. 000333 

1 0,  000 

. 000333 

0. 

11, 000 

. 001433 

.  000100 

0. 

1 1,  250 

1 1 , 500 

.  001.500 

. 000007 

40,  000 

. 001507 

. 000007 

11,750 

12,  000 

47.  000 

. 001000 

. 000033 

48,  000 
40,  OOt) 

.001033 
. 001700 

. 000033 

12,  250 

.  000007 

12,  500 

5;i,  000 
51,  000 

. 001733 

. 000033 

1 2,  750 

.  001800 

. 000007 

Elastic  limit. 

13,  0  )0 

52,  000 

. 001033 

. 000133 

13, 250 

53.  000 

.  002207 

. 000334 

13,  500 

54,  000 

. 002707 

.  000500 

]  3,  750 

55, 000 

.  003333 

. 000506 

14, 000 
25,  010 

56^  000 
100,  040 

. 004267 

. 000034 

Tensile  strength. 

Genera  I  summari/ . 


I’ensile  strength  per  square  inch  of  original  section . . . ImuuuIs..  100,  040 

Elastic  limit  per  square  inch  of  original  section  . do. . .  51,  000 

IClongation  i)er  inch  after  ruptui-c . .  inch . .  .  1833 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001800 

Keduction  in  diameter  at  ])oint  of  laiptiire . . . . do. . .  .  114 

lie<luction  in  ai’ea  after  rupture,  per  cent  of  original  section  .  3G.  4 

Position  of  rupture . I". 05  from  the  neck 

Character  of  broken  surface . granular,  40  per  cent;  silky  serrated,  00  jier  cent 

Elongation  of  inch  sections . . . . . . . ".12,  ".30*,  ".1^. 
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Jacket  23. 
No.  4554. 

Marks,  1 
]Jianietor,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  leiigtli,  3^'. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  sfmare 
incn. 

elongation 
per  inch. 

l)ermanent 

set. 

Ilomarks. 

Founds. 

250 

1,  250 

2, 500 

5,  000 

7,  500 
10,  000 
11,  000 
11,  250 

11,  500 

11. 750 
12, 000 

12,  250 

12,  500 

12. 750 

13,  000 
13,  250 
24,  020 

Pounds. 

1, 000 

5,  000 
10,  000 
20,  000 
30,  000 
40,  000 
44,  000 
45, 000 
46,  000 

Inch. 

0. 

. 000067 

Inch. 

0. 

. 000067 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000300 

. 000233 

. 000633 

.  000333 

.  000967 

. 000334 

.  001333 
.  001533 
.  001600 

.  000366 
. 000200 
.  000067 

. 000033 
.  000033 

. 000033 

0. 

. 001633 

. 000033 

47,  000 
48, 000 

49,  000 

50,  000 

. 001667 

. 000034 

. 001700 

. 000033 

.  001867 

.000167 

.003167 

. 001300 

51,  000 

52,  000 
53, 000 
96, 080 

.  004000 

. 000833 

.  004933 

. 000933 

.  005667 

. 000734 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . poinnls. .  96, 080 

Elastic  limit  per  square  inch  of  original  section . do . . .  48, 000 

Elongation  per  inch  after  rupture . inch. .  .  1067 

Elongation  jjer  inch  under  strain  at  elastic  limit . do. ..  .  001700 

Keduction  in  diameter  at  point  of  rupture . do . . .  .  054 

Ileduction  in  area  after  rupture,  per  cent  of  original  section .  18.  3 

Position  of  rupture . . l".l  from  iieek 

Character  of  broken  surface . granular;  dull  serrated  spot  at  llie  eircnmferonce 

Elongation  of  inch  sections . . . . . ".13,  ".17,  ".17’' 
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L  No.  4553. 

[  Marks, 

I  Diameter,  ''.5()4. 

S  Seetiooal  area,  .25  square  inch. 

^  Gauged  length,  3^-^ 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
incn. 

clong.ation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,  250 

Pounds, 

1,000 

5,  (too 

Inch. 

0. 

. 000067 

Inch. 

0. 

.  000067 

Inch. 

0. 

0. 

Inch, 

0. 

Initial  load. 

2. 500 

5,  000 

7. 500 
10,  000 
11,  (too 

11,250 

1 1, 500 

10,  000 
20, 000 

. 000300 

.  000233 

, 000633 

.  000333 

30; 000 
40, 000 

44,  000 

45,  000 

46,  000 

47,  (too 

48,  (too 
49, 000 

50,  000 

51,  000 

. 000967 

.•000334 

.0013:13 
. 001467 
. 001533 

.  000:566 
.  000134 
.  000066 

. 000033 
. 000033 

. 000033 

0. 

.001567 

. 000034 

lli750 
12, 000 

. 001633 

. 000006 

.001667 

.  000034 

12, 250 
12,  .500 

12,  750 
13, 000 

13,  2.50 
13,  500 

13,  7.50 
24,  720 

. 001700 

. 000033 

.0017:53 

.  000033 

Elastic  limit. 

. 001900 

.  000167 

52,  000 

.002133 

.  000233 

53,  000 
54, 000 
55,  000 
98, 880 

. 002767 

. 000634 

.  003900 

.001133 

• 

. 001600 

. 000700 

Tensile  s ti'on g Ui . 

General  summary. 


Teusile  strength  per  square  inch  of  original  section . poTinds . .  98,  880 

Elastic  limit  per  square  inch  of  original  section . do. . .  50,  000 

Elongation  per  incn  after  rupture . inch. .  .  1807 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  00178:5 

lied uct ion  in  diameter  at  point  of  rupture . . . do. . .  .  12 1 

Eeduction  in  area  after  rupture,  per  centum  of  original  section .  39.  2 

Position  of  rupture . •- . 1".2  from  neck 

Character  of  broken  surface . granular;  silky  center 

Elongation  of  inch  sections . ".24*,  ".22*,  ".10. 

H.  Ex.  IGl - 8 


\ 


\ 
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SrECiFic  Gravity  AND  Hardness  of  Tubes,  Jackets,  and  Hoops. 

8-INCH  STEEL  B.  L.  RIFLES. 


[No  tension  tests  of  these  specimens.] 


Num¬ 
ber  of 
rillo. 

Marks, 

Specific 

gravity. 

Hardness. 

2 

8  II2  T  BR„M 

\ 

7. 8584 

17.  53 

5 

8  Its  T  B  Ri4  M 

7.  8609 

19. 29 

6 

Site  T  BBuM 

7. 8571 

18.  68 

7 

8  R7  T  B  B„  M 

7. 8519 

17.  53 

8 

8  Eg  T  BRs  M 

7. 8576 

19.  92 

9 

8R9  T  BBg  M 

7.  8561 

18.  38 

11 

8Ru  T  BBg  M 

7. 8552 

19.  90 

12 

8  11,2  T  B  Eg  M 

7. 8520 

17. 17 

13 

SEisT  BEg  M 

7.  8516 

17. 99 

14 

8E,4T  BEjiM 

7.  8546 

15.  51 

15 

8E15T  BEg  M 

7. 8592 

17.  62 

16 

8  E,6  T  B  Eg  M 

7.  8588 

18.  98 

17 

SEjyT  BEg  M 

7. 8534 

18.  29 

18 

8E,gT  BEg  M 

7.  8629 

18.19 

19 

8  11,9X4  BEg  M 

7. 8564 

15.  58 

20 

8E20T  BEg  M 

7. 8572 

17.  62 

21 

8  E2,  T  B  Eg  M 

7. 8583 

17.53 

2 

8  E2  J  B  E,g  M 

7. 8527 

19.  29 

5 

8  Eg  J  BEg  M 

7.  8549 

19.08 

7 

8E7  J  BEioM 

7.  8586 

18.  88 

8 

8  Eg  J  B  E,o  M 

7. 8548 

16.  90 

9 

8  Rg  J  B  Rio  -M! 

7.  8584 

16.  82 

10 

8  R,o  .1  B  11,4  M 

7.  8560 

20.  03 

11 

8  11„J  BEg  M 

7. 8528 

16. 15 

12 

8  E,2  J  B  Em  M 

7. 8545 

20. 03 

13 

8  Ri3  B  Rfi 

7. 8533 

18.  09 

14 

8E14J  BEg  M 

7.  8517 

17.  53 

15 

SEjgJ  BEg  M 

7. 8584 

18.  78 

16 

8E,6J  BEg  M 

7. 8525 

39.  60 

17 

8  Ei7  j  B  Eg  M 

7. 8566 

20.  25 

18 

8  11, g  J  B  Eg  M 

7. 8526 

17.  99 

19 

8E,9J  BEg  M 

7. 8542 

19.81 

20 

8  E20  J  B  Es  M 

7.  8566 

19.  49 

6 

8  Rs  -A.5  R4  ]VI 

7.  8522 

21.64 

7 

8  R7  -A3  At 

7.  8496 

20.  35 

8 

8  Rg  A.5  R4  At 

7.  8512 

20.70 

9 

8E9  A4  EE4M 

7. 8580 

19.  70 

10 

8  11,0  Ag  B  E4  M 

7. 8482 

21.64 

11 

8  1^11  -A3  R|  At 

7.  8461 

20.  36 

12 

8  R]2  -^6  1^4  At 

7.  8467 

23.  30 

14 

8  Ri4  -A5  R4  At 

7.  8520 

20.  93 

16 

8  R]fi  -A4  B  R4  At 

7. 8548 

23.17 

17 

8  11,7  Ag  E4  M 

7. 8512 

22.  51 

18 

8  R,g  Ag  11,  M 

7. 8504 

22. 14 

19 

8  E,q  A,  E4  M 

7.  8509 

23. 17 

20 

8  -1^20  -A5  R7  At 

7. 8536 

23.  84 

23 

8  R23  -A.3  R2  At 

7. 8521 

22.  39 

f 
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TABULATION  OF  TENSION  SPECIMENS  FROM  S-INCH  STEEL  B.  L.  RIFLES. 


[Stems,  3  inches  long;  .564  inch  diameter.] 


No  of 
test. 

Position  in  gun. 

Location 
of  speci¬ 
mens. 

Elastic 
limit  per 
square 
inch. 

Tensile 

strength 

per 

square. 

inch. 

Elonga¬ 

tion. 

Con¬ 
traction 
of  area. 

Appearance  of  fracture. 

Founds. 

Pounds. 

Per  ct. 

Per  ct. 

4319 

Tube  No.  2 _ 

Middle  - 

44, 000 

94, 120 

17.7 

36.4 

Silky,  80  per  cent;  fine 

granular,  20  per  cent. 

4320 

. . .  .do . 

. .  .do _ 

44, 000 

83,  920 

21.  0 

49.  7 

Silkj^ 

4313 

Tube  No.  7 _ 

_ do _ 

50,  000 

91, 680 

20.  3 

27.  6 

Silky,  40per  cent ;  gran- 

ular,  60  per  ceuL 

4314 

. . .  .do . 

_ do _ 

52,  000 

87,  560 

22,  3 

39.  2 

Silky. 

4282 

Tube  No.  8 _ _ 

...  do _ 

52,  000 

99,  240 

16.  7 

36.4 

Silky,  .slightly  gran- 

ular.  --  -  - 

4281 

_ _ do . 

_ do _ 

55,  000 

90,  880 

19.3 

41.9 

Silky. 

4355 

Tube  No.  11... 

...  do - 

46,  000 

89, 080 

16.0 

24.6 

Granular  and  dull  ser- 

rated. 

4377 

. . .  >  do 

...do - 

46,  000 

87,  720 

16.7 

27.6 

Silkv,  serrated  and 

graniilar. 

4353 

_ _ do . 

. .  - do  -  -  - . 

50,  000 

85,  960 

25.  3 

47.2 

Silky. 

4354 

_ do . 

Inside  . . 

49,  000 

98i 440 

20.0 

44.6 

Do. 

4375 

_ do . 

Outside . 

48,  000 

90,  560 

16.0 

24.6 

Silky,  oblique,  50  per 

cent;  granular, 50 per 

cent. 

4376 

_ do . 

Middle  . 

47,  000 

86,  360 

20.7 

33.5 

Silky,  oblique. 

4361 

Tube  No.  13... 

_ do  _ _ 

40,  000 

94, 240 

17.3 

33.5 

Granular  and  silky,  ob- 

lique. 

4373 

_ do . 

. .  -do - 

45,  000 

90, 360 

19.7 

41.9 

Silky.  ^ 

4359 

. . . .do . 

_ do _ 

55,  000 

90,  760 

20.  3 

41.  9 

Do. 

4360 

. . . .do  . 

...do  .... 

51,  000 

86, 760 

22.  3 

41.9 

Do. 

4371 

_ do . 

Inside  . . 

50,  000 

84 i 840 

26.3 

52.2 

Do. 

4372 

- do . 

Middle  . 

50,  000 

82,  880 

26.3 

52.2 

Do. 

4408 

Tube  No.  17... 

. .  .do - 

49,  000 

91, 440 

20.7 

39.2 

Granular,  50  per  cent; 

silkj',  50  per  cent. 

4407 

_ do . 

. . .do - 

49,  000 

93,680 

20.3 

47.2 

Silky. 

4498 

T iibft  No.  20 .  . 

. . . do  .... 

48,  000 

91, 160 

20.  3 

36.4 

Granular,  60  per  cent ; 

silky,  serrated,  40  per 

cent. 

4497 

_ _ do . 

.  - -do  -  - .  - 

49,  000 

92,  240 

20.  7 

44.6 

Silky. 

4510 

Tube  No.  23. .. 

. .  .do - 

48,  000 

88. 120 

22.0 

44.6 

4509 

_ _ do . 

. . .do  .... 

51,  000 

95, 360 

18.0 

36.4 

Granular,  55  per  cent; 

silky,  45  per  cent. 

4347 

J.acliet  No.  2  . . 

. .  .do - 

44,  000 

86, 320 

21.7 

47.2 

Silky. 

4346 

_ _ do . 

_ do  - _ 

49, 000 

86, 120 

21.0 

41.9 

Do. 

4316 

Jacket  No.  8  .. 

...  do - 

49,  000 

87, 160 

20.0 

41.9 

Do. 

4315 

_ _ do . 

...do  _ 

48,  000 

88,  240 

21.3 

41.  9 

Do. 

4342 

Jacket  No,  11 . 

. .  .do - 

54,  000 

91, 160 

20.3 

47.2 

Do. 

4340 

.... do  . 

..  do _ 

52, 000 

97,  680 

19.7 

41.9 

Do. 

4341 

_ do . 

Inside . . 

51,000 

97,'  880 

19.7 

41.9 

Do. 

4364 

Jacket  No.  14 . 

Middle  . 

50, 000 

91,  880 

20.3 

44.6 

Do. 

4362 

. . . .do  . 

. . .do  _ _ 

50,  000 

92,  720 

20.0 

44.  6 

Do. 

4363 

_ _ do . 

. . . do _ 

47,  000 

91,  240 

19.7 

39.  2 

Do. 

4500 

Jacket  No.  17  . 

..  -  do - 

51,  000 

97,  640 

19.0 

44.6 

Do. 

4499 

_ .do . 

. . .do _ 

52,  000 

99, 680 

19.7 

41.9 

Do. 

4548 

Jacket  No.  20 . 

. .  .do - 

48,  000 

96;  440 

19.7 

44.6 

Silky,  serrated. 

4547 

_ _ do . 

. .  .do _ 

51,  000 

100,  040 

18.3 

36.4 

Granular,  40  per  cent; 

silky,  serrated,  60  per 

cent. 

4554 

Jacket  No.  23 . 

...  do _ 

48, 000 

96,  080 

15.7 

18.3 

Granular,  dull  serrated 

spot. 

4553 

_ do . 

...  do _ 

50,  000 

98, 880 

18.7 

39.2 

Grantilar,  silky  center. 
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TABULATION  OF  COMPRESSION  SPECIMENS  FROM  8-INCH  STEEL  B.  L. 

RIFLES. 


No.  of 
test. 

Position  in  gun. 

Location 
of  speci¬ 
mens. 

Elastic 
limit  per 
square 
inch. 

Ultimate 
strength 
per  square 
inch. 

Manner  of  failure. 

Length. 

Diameter. 

901 

Tube  No.  2... 

Middle.. 

Founds. 
46, 000 

Pounds. 
108, 700 

Triple  flexure . 

Inches. 

5 

Inches. 

1.128 

893 

905 

Tnbo  No.  .5 

flo  -  -  - 

45,  000 

47,  000 

48,  000 
52, 000 
47,  000 
44, 000 

85,  580 
107,  800 
96,  65f) 
90,  540 
105,  600 

_ do . 

5 

.798 

1. 128 

Tube  No.  6. . . 

. .  .do _ 

_ _ do . 

5 

897 

898 

Tube  N«t.  7  .. 

.  . do  _ _ 

_ do . 

5 

1. 0092 
.798 

Tube  No.  . 

...do _ 

_ do _ i . 

5 

906 

Tube  No.  9... 

. . _do  _ _ 

_ do . 

5 

1. 128 

914 

Tube  No.  11. .. 

...do  .... 

95, 180 

- do . 

4.975 

1. 129 

925 

915 

flo . 

_ do  .  - . . 

41,000 
46, 330 
44,  000 
41, 000 

92. 100 
94,  660 
92,  200 

97. 100 

_ do . 

5 

1. 128 

Tube  No.  12. . . 

_ do _ 

Double  flexure.... 

5.  0U9 

1. 103 

916 

939 

908 

933 

Tube  No.  13. 

Triple  flexure . 

5 

1.105 

1.  128 

Tnbo  No.  1 .5 _ 

_ do _ 

_ do . 

5 

Tube  No.  16 

do  _ _ 

47, 000 
49,  000 
46,  000 
49,  000 
49,  000 
47, 000 
51,  000 

46,  000 
48, 000 

47.  000 
44,  000 

105, 600 
99, 800 

_ do . 

5 

1. 128 

Tube  No.  17. 

. . . do  .... 

_ _  do . 

5 

1. 128 

926 

940 

942 

947 

Tube  No.  18 

_ do _ 

lOi;  300 
96,  200 
102,  200 

96,  810 
108,  330 

97,  300 
96,  775 
93,  600 
88, 200 

_ do . 

5 

1. 128 

Tiibo  No.  1 9 

...do _ 

_ do . 

5 

1. 128 

Tube  No.  20. 

. .  do  -  -  - . 

_ do . 

5 

1. 128 

Tube  No.  21. 

. .  do  _ _ 

_ do . 

5 

1. 128 

928 

Jacket  No.  2  . 

_ do  .... 

_ do . 

5 

1. 126 

894 

Jacket  No.  5 

...  do  _ _ 

_ .do . 

5 

1. 0092 

895 

Jacket  No.  7  . 

...  do  _ _ 

_ _ do . 

5 

1.  0092 

896 

909 

Jacket  No.  8  . 

. .  .do  _ _ 

.... do . 

5 

1. 0092 

Jacket  No.  9  . 

. .  .do _ 

Double  dexure  . . .. 

5 

1.128 

917 

Jacket  No.  10  . 

. .  .do _ 

48, 000 

103, 100 

Triple  flexure . 

5 

1. 128 

902 

Jacket  No.  11  . 

. . .do _ 

.50,  000 

103,  600 

. . . .do . 

5 

1. 128 

910 

Jacket  No.  12  . 

. .  .do _ 

52^  000 

94;  200 

Double  flexure _ 

5 

1. 128 

907 

Jacket  No.  13  . 

. . -do  . .  -  - 

50,  000 
47,  000 
52,  000 

107,  800 
81, 200 
110, 350 

_ do . 

5 

1. 128 

911 

Jacket  No.  14  . 

. . . do _ 

.... do . 

5 

1. 128 

929 

Jacket  No.  15  . 

. .  .do _ 

Triide  flexure . 

5 

1.128 

918 

Jacket  No.  16  . 

. . . do  .... 

49,  000 

99, 100 

_ do . . 

5.  005 

1.129 

941 

Jacket  No.  17  . 

.. .do  _ 

51,000 

110, 300 

_ do . 

5 

1. 128 

934 

J  acket  No.  1 8  . 

..  .do _ 

49,  000 

106,  700 

- do . 

5 

1. 128 

927 

Jacket  No.  19  . 

. .  .do _ 

52,  000 

102, 820 

Double  flexure  . . . . 

5 

1.125 

950 

Jacket  No.  20  . 

...  do _ 

49,  000 

107, 780 

Triple  flexure . 

5 

1. 126 
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Tube  Ko.  2. 


Ko.  943. 

IVicirKb,  ^ 

Length,  ly". 

Diameter,  l'M2S. 

Sectional  area,  1  square  inch. 

Gauged  length,  4'C 


) 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 

Permanent 
-  set. 

Successive 

•% 

Total. 

Per  square 
inch.  * 

compres¬ 
sion  per 
inch. 

permanent 

set. 

lieraarKS. 

Founds. 

1,000 

5, 000 
10, 000 
15, 000 

Pounds. 

1,000 

5, 000 

Inch. 

0. 

. 000100 

Inch." 

(k 

.  000100 
. 000150 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

10, 000 
.  15, 000 

20,  000 
25,  000 
30, 000 
35,  000 
40, 000 

41,  000 

42,  000 

43,  000 

44,  000 

. 000250 

. 000375 

. 000125 

20, 000 
25, 000 
30,  000 
35, 000 

40,  000 

41,  000 

42,  000 
43, 000 

44,  000 

45,  000 
40,  000 
47,  000 
48, 000 
49, 000 
50, 000 
52,  000 

.  000500 

.  000125 

1 

. 000650 

. 000150 

1 _  .  .. 

. 000800 

. 000150 

0. 

.  000950 

. 000150 

. 001125 

. 000175 

0. 

. 001150 

.  000025 

.  001175. 

.  000025 
. 000025 

. 001200 

. 001225 

. 000025 

45,  000 

46,  000 

47,  000 

48,  000 

.  001250 

. 000025 

0. 

.  001275 

. 000025 

.  001325 

. 000050 

.  001375 

. 000050 

Elastic  limit. 

49,  000 

50,  000 
52,  000 
54, 000 
56,  000 
58,  000 
60,  000 
62,  000 
64, 000 
66,  000 
68,  000 
70, 000 
72,  000 
74,  000 
76,  000 
78, 000 

105,  900 

.  001650 

. 000275 

.  002100 
.  003275 

. 000450 
. 001175 

. 000525 

.  000525 

54, 000 
56,  000 
58,000 
60,  000 
62,  000 
64,  000 

.  004825 

. 001550 

.  006100 

. 001275 

. 007650 

. 001550 

. 009000 
. 010275 

. 001350 
. 001275 

. 006825 

. 006300 

.  011625 

.  001.350 

66,  000 
68,  000 
70, 000 
72,  000 
74,  000 
76,  000 
78, 000 
105,  900 

. 013125 

. 001500 

.  014825 

. 001700 

. 016325 
. 017875 

. 001500 
. 001550 

. 013700 

. 006875 

- 

. 019675 

.  001800 

. 021325 

. 001650 

. 023450 

. 002125 

.  020500 

.  006800 

Ultimate  strength. 

Failed  by  triple  flexure 
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10-INCH  STEEL  B.  L.  RIFLES 


Tube  Ko.  3. 

No.  948. 


iviaiKS,  B  T4A1 
Leiigtli,  5'C 
Diameter,  V.  128. 

Sectional  area,  1  square  inch. 
Gauged  length,  4'C 


I 


^Applied  loads. 

Couiprt's- 
sioii  per 
iueh. 

Successive 

Periiianeiit 

set. 

Successive 

Total 

Per  square 
iuch. 

coinpre.s- 
siou  per 
iucli. 

permanent 

set. 

Eeinarks. 

• 

Pounds. 

1,000 

5,  000 
10,  000 

Pounds. 

1,  000 

5,  000 
10,  000 
15,  000 
20, 000 
25,  000 
30,  000 

Inch. 

0. 

.  000150 

Inch. 

0. 

.  000150 

Inch. 

0. 

0. 

Inch 

0. 

Initial  load. 

.  000300 

.  000150 

15,  000 

. 000450 

.000150 

20,  000 
25,  000 
30,  000 

. OOOGOO 

. 000150 

. 000750 

.  000150 

.  000900 

.  000150 

0. 

35; 000 

40.  000 

41,  000 
42, 000 
43, 000 
44,  000 

35,  000 
40, 000 
41,  000 
42, 000 

. 001075 

.  000175 

. 001250 
.  001300 

. 000175 
. 000050 

. 000025 

. 000025 

. 001350 

. 000050 

43;  000 

44, 000 
45, 000 
46,  000 

, 001375 

. 000025 

.001425 

. 000050 

45,  000 
40,  000 

. 001475 

.000050 

.001525 

. 000050 

Elastic  limit. 

47,  000 

48,  000 

49,  000 

47;  000 

.001625 

.  000100 

48; 000 

. 001825 

.  000200 

49;  000 

. 002325 

. 000500 

• 

50i  000 
51,  000 
5^,  000 

53,  000 

54,  000 
5(5,  000 

50, 000 

51,  000 

52,  000 

. 003075 
.  003550 

.  000750 
. 000475 

.  001425 

. 001400 

. 004250 

.  000700 

53,  000 

54.  000 

. 005050 

. 000800 

. 005750 

. 000700 

56,  000 
58,  000 
60,  000 
62,  000 

. 007225 

. 001475 

58; 000 
GO, 000 
62,  000 

.  008625 

. 001400 

. 010050 
.  011325 

.001425 
. 001275 

. 007800 

. 006375 

64;  000 
66,  000 

64,  000 
66,  000 
68,  000 
70,  000 
106,  500 

.  012950 

. 001625 

.014450 

.  001500 

68;  000 

.016050 

.  001600 

70;  000 

106, 500 

. 017775 

.  001725 

.  015125 

. 007325 

Ultimate  strength. 

Failed  hy  triihe  flexure 
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Jacket  No.  2. 


No.  935. 


lYi.Mivh,  jj  rj, 


Lengtlij  o". 

Diameter,  l'M28. 

Sectional  area,  1  square  incli. 
Ganged  length, 


Applied  loads. 

Compres¬ 
sion  per 
iucli. 

SneTessive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

compres¬ 
sion  per 
inch. 

permanent 

set. 

Ilemarks. 

Pounds. 

1,  000 

5,  000 
10, 000 
15,  000 
20,  000 
25,  000 

Pounds. 
1,000 
5,000 
10, 000 

Inch. 

0. 

. 000125 

Inch. 

Q- 

. 000125 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

. 000250 

. 000125 

15' 000 
20,  000 

. 000400 

.  000150 

. 000575 

. 000175 

25,  000 

. 000750 

. 000175 

30. 000 
35,  000 

30, 000 
35, 000 

.  000900 

. 000150 

0. 

. 001050 

. 000150 

dOi 000 
45, 000 

46,  000 

47,  000 
48, 000 
49,  000 

40; 000 

45,  000 

46,  000 

. 001200 

. 000150 

0.  ■" 

. 001375 

.  000175 

0. 

. 001425 

. 000050 

47, 000 

.  001450 

.  000025 

48, 000 

.001500 

.  000050 

Elastic  limit. 

49,  000 

50,  000 

51,  000 

. 001750 

. 000250 

50,  000 

51,  000 

. 0021^5 
. 003150 

. 000675 
.  000725 

. 000700 

. 000700 

52,  000 

52,  000 

.  004000 

. 000850 

53,  000 

54,  000 
55, 000 
56,  000 
57, 000 
58,  000 

53,  000 

. 004625 

. 000625 

.!...  .  . 

54,  000 
55, 000 
56, 000 
57, 000 
58, 000 
59, 000 

. 005175 

.  000550 

1 

.  006050 
.  006675 

.  000875 
. 000625 

.  003950 

. 003250 

.  007375 

.  000700 

1 

.  007825 

.  000450 

1 

** 

59,  000 

60,  000 
61, 000 

.  008525 

. 000700 

60^  000 
61,  000 
62,  000 

.  009275 
.  009825 

.  000750 
. 000550 

.  006900 

. 002950 

\ 

62, 000 

.  010450 

.  000625 

63,  000 

63,  000 

.  0112.50 

.  000800 

64,  000 

64,  000 

. 011875 

.  000625 

65,  000 
66, 000 

67,  000 

68,  000 

65,  000 

66,  000 
67,  000 

. 012700 
.  013425 

. 000825 
. 000725 

.010100 

. 003200 

. 014025 

. 000600 

68; 000 
69, 000 
70,  000 
106,  700 

. 014750 

. 000725 

. 

69,  000 

.  015625 

.  000875 

70, 000 
106,  700 

. 016125 

. 000500 

.013550 

. 003450 

Ultimate  strength. 

Failed  by'triple  flexure. 


10  INCH  STEEL  B.  L.  RIFLES. 

Specific  Gravity  and  Hardness  of  Tubes,  Jackets,  and  Hoops. 


[Xc  tension  tests  «f  these  specimens.] 


No.  of 
rille. 

Marks. 

Specitic 

gravity. 

Hardness. 

2 

10  K..  T  int,  M 

7.  8.562 

19.  39 

3 

10  K.j  T  n  Kj  M 

7.  .8535 

18. 19 

2 

10  U.  ,I  P.  U,„  M 

7.  8570 

19.  08 

2 

10  11,  A,  PjM 

7.  8.554 

21.77 

3 

10  Ki  lU  M  U4  M 

7.  8.501 

22.77 

4 

10  K4  A3  M  K4  M 

7. 8487 

22.  90 

10-INCH  WIRE-WOUND  RIFLE,  NO.  1. 


SPECIMENS  FROM  STEEL  CASTINGS  FOR  JACKET 

AND  HOOPS. 
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Jacket  No.  — . 


No.  4321. 


Marks, 

Diameter,  'C564 
Sectional  area,  . 
Gauged  leugtli. 


25  square  iiieli. 
3''. 


Applied  loads. 

Elongation 
jxer  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

perm.Tiient 

set. 

Remarks. 

Pounds. 

250 

1,250 

2,  500 

3,  750 

Pounds. 

1,000 

5,  000 
10, 000 
15,  000 
20.  000 

Inch. 

0. 

.  000133 

Inch. 

0. 

. 000133 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000333 

. 000200 

0. 

.  000433 

.000100 

0. 

si  000 

.  000(i00 

. 000167 

0. 

6,  250 

25,  000 

. 000767 

.(X)0167 

0. 

7i  500 

30,  000 

.  001000 

. 000233 

0. 

8,  7.50 

9,  000 

35,  000 

36,  000 

.  001233 
.  001267 

. 000233 
.  000034 

. 000033 

.  000033 

Oi  250 

37,  000 

38,  000 

.001333 

.  000066 

1 

9,  500 

9,  7.50 
10,  000 
10,  2.50 

10,  ,500 
10, 750 

. 001367 

.  000034 

1 

39,  000 
40, 000 
41, 000 

.001400 

. 000033 

Elastic  limit. 

. 001533 
.  0016.33 

.000100 
. 000100 

. 000200 

.  000167 

42,  000 
43, 000 
44, 000 

.  001733 

.  000100 

1 

.  001800 

.  000067 

j 

lli  000  , 

. 001867 

.  0000(57 

1 

lli250 
11,500 
11,7.50 
12,  000 
12,  250 

45, 000 
46,  000 
47, 000 
48, 000 

49,  000 

50,  000 

51,  000 

.  001933 
•  .  002033 

.  000066 
.  000100 

. 000333 

. 000133 

. 002133 

.  000100 

.  002200 

. 000067 

.  002333 

. 000133 

12,  500 
12, 750 

13,  000 

13,  2.50 

. 002433 
.  002667 

.000100 
.  000234 

. 000733 

. 000400 

52,  000 

.  002900 

. 000233 

5.3,  000 

. 003067 

. 000167 

13, 500 

,  54, 000 

56, 000 
58, 000 
60,  000 

. 003833 

.  000766 

•  14,  000 

.  0007 

.  002867 

14i 500 

.  0100 

.  0033 

15,000 

15,  500 

16,  000 

16,  500 

17,  000 

17,  500 

18,  000 

18. 500 
19,  000 

19.500  ' 

.  0133 

.  0033 

62,  000 
64,  000 

.0150 

.  0017 

.  0167 

.  0017 

66,  000 
68,  000 
70,000 
72,  000 
74,  000 
76,  000 
78, 000 
80,  000 
82,  000 
84, 000 
86,  000 
88,  000 
89,  480 

.  0200 

.  0033 

.  0217 

.0017 

.  0250 

.  0033 

.0283 

.  0033 

.0317 

.0034 

.0383 

.0066 

.0417 

.0034 

20,  000 
20,  500 

.  0467 

.  0050 

.0517 

.0050 

21,  000 

21,  500 
22, 000 

22,  370 

.  0617 

.0100 

.0717 

.0100 

.0883 

.0166 

.1267 

.  0384 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  incli  of  original  section . pounds. .  89, 480 

Elastic  limit  per  square  inch  of  original  section . .do. . .  39,  000 

Elongation  per  inch  after  rupture . inch . .  .1467 

Elongation  per  inch  under  strain  at  elastic  liifiit . do. . .  .  001400 

Keduction  in  diameter  at  point  of  rupture . do. . .  .  114 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  36. 4 

Position  of  rupture . . . ”.40  from  the  neck 


Character  of  broken  surface . dull  silky,  85  per  cent ;  granulax’,  15  per  cent 

Elongation  of  inch  sections . . . . ”.22*  ”.10,  ”.12 
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10-INCH  WIRE-WOUND  RIFLE 


'No.  4322. 


Mnrlrsj  10  W  R,  J 
IMaiKS,  BT2O 

J^iameterj  ^C564. 

Sectional  area,  . 

Ganged  length, 


25  square  inch. 
3'C 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,  250 

2.  500 

Pounds. 

1,  000 

5, 000 
10,  000 
15,  000 

Inch. 

0. 

.  000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000333 

. 000233 

- 

!  3, 750 

1  5, 000 

6,  250 

.  000500 

.  000167 

20;  000 

25,  000 
30,  000 
31, 000 
32,  000 
33, 000 

.  000667 

. 000167 

0. 

, 000833 

.  000166 

7,  500 

7. 750 

8, 000 

8, 250 

8,  500 

8.750 

9, 000 

9,  250 

9,  500 

9.750 
10,  000 
10, 250 
10,  .500 

10,  750 

11,  000 
11,  250 
11,500 

11,  750 

12,  000 

. 001033 
. 001100 

. 000200 
.  000067 

. 000067 

. 000067 

. 001133 

. 000033 

. 001200 

'  000067 

Elastic  limit  (approxi¬ 
mate). 

34,  000 

35,  000 
36, 000 

37,  000 

38,  000 

39,  000 

40,  000 

41,  000 

42,  000 

.  001300 

. 000100 

.001333 
. 001400 

.  000033 
.  000067 

.  000233 

. 000166 

.  801467 

.  000067 

.  001533 

. 000066 

. 001633 

. 000100 

. 001700 
, 001800 

. 000067 
. 000100 

. 000367 

. 000134 

.  001900 

.  000100 

43,  000 

44,  000 

45,  000 
46, 000 
47, 000 

48,  000 

49,  000 

50,  000 
52,  000 
54,  000 

. 002000 

.  000100 

% 

.  002067 

. 000067 

.  002200 
.  002367 

. 000133 
.000167 

.  000700 

.  000333 

. 002500 

. 000133 

.  002633 

.  000133 

•  ••••• 

12.  250 

12,  500 

13,  000 

13,  500 
14, 000 

14,  500 

15,  000 

15,  500 

16,  000 
16, 500 

17,  000 

.  002767 

.  000134 

.  003067 
. 003600 

. 000300 
. 000533 

. 

. 001367 

. 000667 

. 004400 

.000800 

56,  000 
58, 000 

.  005667 

. 901267 

A 

. 007167 

. 001500 

. 

60; 000 
62,  000 
64,  000 
66,  000 
•  68, 000 
70, 000 
72,  000 
74,  000 

. 009000 

. 001833 

. 010833 

. 001833 

/ 

.  013000 

. 002167 

. 015167 

, 002167 

. 017500 

. 002333 

17,  500 

18,  000 
18,  500 

,  020000 

.  002500 

. 022900 

. 062900 

.  026000 

.  003100 

19,  000 
19,  500 
20, 000 
20, 500 
21, 000 

76i  000 
78, 000 
80, 000 
82, 000 
84, 000 
86, 000 
88,  000 
90, 000 
92,  000 

,  029167 

.  003167 

! 033000 

.  003833 

.  037333 

. 004333 

. 045000 

.  007667 

.0500 

.  0050 

.... 

21,  500 

22,  000 

22,  500 

23,  000 

.0583 

.0083 

,  0650 

.0067 

.  0800 

.  0150 

.1067 

.0267 

Tensile  strength. 

G  en  era  I  summ  ary. 


Tensile  strength,  per  square  inch  of  original  section . pounds..  92,  000 

Elastic  limit,  per  square  inch  of  original  section . do _  33,  000 

Elongation  per  inch  after  rupture . ,  . . , . . . inch. .  .  1333 

Elongation  ijer  inch  under  strain  at  elastic  limit. . , . .  -  r  . . do . 001200 

Reduction  in  diameter  at  point  of  rupture . .  — . t . t _ t  r  t  r  t  r  •' _ do . 064 

Reduction  in  area  after  rupture,  per  centum  of  original  section . . .  21. 4 

Position  of  rupture . ".20  from  the  neck 

Character  of  broken  surface . granular,  dull  silky  spot  at  the  circumference 

Elongation  of  inch  sectiops.  ,..",10,  ".09,  ",21* 


10-INCH  WIKE- WOUND  RIFLE 
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No.  4323. 

ivr p  T*1 7- sj  10  Ki  J 

lUarkSj  B  Tg  M 

Diameter,  'C564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3'C 


V 


Applied  loads. 

Elongation 
per  inch. 

Sticcessive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1.250 

2  500 
3,750 

5,  000 

G,  250 

7,  500 

8,  000 

8.250 

8,  500 

8,  750 
9,000 

9,  250 

9,  500 

9,  7.50 

10,  000 
10,  250 

10. 500 
10,  750 
11,000 
11,250 

11. 500 
11, 750 
12, 000 
12,  250 

12. 500 
13, 000 

13. 500 

14,  000 

14.500  ■ 

15,  000 

15,  .500 

16,  000 

16,  500 

17,  000 

17,  500 

18,  000 

18,  500 

19.  000 

1 9,  .500 

Pounds. 

1,000 

5,  000 
10, 000 
15,  000 
20,  000 
25,  000 
30, 000 
32. 000 
33, 000 

34,  000 

35,  000 

36,  000 
37, 000 

38,  000 

39,  000 

40,  000 
41,000 
42, 000 
43,  000 
44, 000 
45, 000 
46),  000 
47, 000 
48,  000 
49, 000 
50,  000 
52, 000 
54,  000 
56,  000 
58, 000 
60,  000 
62,  000 
64,  000 
66,  000 

.  68, 000 
70, 000 
72.  000 

Inch. 

0. 

.  000100 
. 000267 
. 000433 
. 000600 
. 000733 
. 001000 
. 001067 
.  001100 
.  001200 
. 001233 
.001300 
.001367 
.001400 
. 001433 
. 001533 
. 001633 
. 001700 
.  001767 
. 001833 
. 001933 
. 002067 
■  .002133 
.  002233 
.  002367 
. 002533 
. 002900 
.  003333 
.  003933 
.  004833 
. 006100 
.  007933 

Inch. 

0. 

. 000100 
.  000167 
. 000166 
. 000167 
.  000133 
,  000267 
. 000067 
.  000033 
,  000100 
. 000033 
.  000067 
.  000067 
.  000033 
,  000033 
.  000100 
.  000100 
,  000067 
.  000067 
, 000066 
. 000100 
. 000134 
.  00(M)66 
.  000100 
.  000134 
.000166 
. 000367 
.  000433 
.  OOOfiOO 
. 000900 
. 001 267 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

0. 

. 000033 

. 000033 

. 00067 

.  000034 

Elastic  limit. 

.  000267 

. 000200 

.  000400 

. 000133 

. 000767 

. 000367 

. 001833 
. 001467 

.  009400 

.011633 
.  013733 

.  002233 
.  002100 

• 

.  015733 

■  .  002000 

.  018333 

.  002600 

74,  000 
76,  000 
78, 000 
80,  000 
82, 000 

.  020500 

. 002167 

.  023667 

.003167 

. 026667 

. 003000 

20  000 

.  030333 

. 003666 

20,  500 
21,000 

21,  500 

.  0350 

.  004667 

84’ 000 

.0383 

.0033 

86,  000 
88, 000 
90, 000 

.0467 

.  0084 

22, 000 

22,  500 

23,  000 
23, 500 

.0517 

.  0050 

.  0600 

.  0083 

92; 000 
94,  000 

.0733 

.  01,33 

.1000 

.0267 

1 

Tensile  .strength. 

1 

General  summary. 


Tensae  strength  per  square  inch  of  original  section . pounds. .  94, 000 

Elastic  limit  jier  square  inch  of  original  section . do. . .  39,  000 

Elongation  per  inch  after  rupture . inch. .  .  1233 

Elongation  per  inch  under  strain  at  elastic  limit  . . . . . . . do . . .  .  001433 

Eeduction  in  diameter  at  point  of  rupture. . . . . . . do. . .  .104 

Keduction  in  area  after  rupture,  per  centum  of  original  section. . . . . .  33.  5 

Position  of  rupture . . , . ”.35  from  the  nech 

Character  of  broken  surface . . . . . granular,  6(>  per  cent;  silky,  40  per  cent 

Elongation  of  inch  sections . . . ”.07,  ",07, 
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iso.  1321. 


Marks, 

Diameter,  '''.50)4 
Sectional  area,  . 
Gauged  length, 


25  square  inch. 
3'k 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Rucces.sive 

Total. 

Per  square 
inch. 

elongation 
Ijer  inch. 

permanent 

set. 

Pemarks. 

Pounds. 

250 

1, 250 

2,  500 
3,750 

5,  000 

6,  2.50 

7,  500 

8,  7,50 

9,  000 

9,  2.50 

9,  500 

Pounds. 

1,000 

5,  000 

10,  000 
15,  000 
20,  000 
25,  000 

Inch. 

0. 

. 000100 

hich. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000267 

. 0001 67 

. 000400 

.0(  0133 

. 000600 

.  000200 

0. 

. 000767 

. 000167 

30; 000 
35,  000 
36, 000 
37,  000 
38, 000 
39,  000 
40, 000 
41,000 
42,  000 

. 001000 
. 001200 

.  000233 
. 000200 

. 000033 

. 000033 

. 001233 

. 000033 

.001.300 

.  000067 

. 00] 333 

. 000033 

9,  750 

,001367 

.  000034 

■ 

10, 000 
10, 250 

10,  .500 

10. 750 
11,000 

11,  250 
11,  500 

11. 750 

. 001400 
. 001467 

.  000033 
.  000067 

.  000133 

.  000100 

Elastic  limit. 

. 001567 

. 000100 

43'  000 

. 001633 

. 000066 

44,  000 

45,  000 

46,  000 

47,  000 

.001700 

.  000067 

1 

. 001733 
. 001800 

. 000033 
.  0000(i7 

. 000267 

.000134 

. 001867 

.  000067 

12, 000 
12,  250 
12,  500 

12,  750 
13, 000 

13,  2.50 

13.500 

1  13, 750 
i  14, 000 

1  14,250 

14,  .500 
14, 750 

15,  000 

15. 500 

16, U00 

16,  500 

17,  000 

17,  500 
18, 000 

1 8,  500 

48,  000 
49, 000 

50,  000 

51,  000 

52,  000 

53,  000 

.001933 

.  OOOO66 

. 

.  002000 

.  oo;:o67 

.  002067 
.  002200 

.  000067 
.  000133 

. 000  too 

. 000133 

.  002267 

.  0000(i7 

. 002333 

.  0(M)06G 

54,  000 
55, 000 

56,  000 

57,  000 

. 002500 
.  002667 

0()01(i7 

. 

.  ....  .  - 

000167 

.  002867 

.  000200 

. 003133 

.  (3)0266 

58,  000 

59,  000 

.  003567 

. 00  0434 

. 004033 

.  000166 

.  .. 

60,  000 
62, 000 

. 004800 

.  000767 

. . 

. 006767 

. 001967 

64,  000 

. 008733 

. 00 1966 

66,  000 
68,  000 
70, 000 
72,  000 
74,  000 
76, 000 
78,  000 
80, 000 
82,  000 
84,  000 
86,  000 
88,  000 
90,  000 

. 010833 

. 002100 

. 012667 

. 001834 

.014900 

. 002233 

. 

.  017100 

.002200 

.  019667 

. 002567 

19, 000 

. 022167 

. 002500 

19,  500 

20,  000 

20,  500 

21,  000 

. 025000 

. 002833 

.  0283 

.  0033 

. 

.0317 

.  0034 

.  0383 

.  0066 

21,  500 

22,  000 

.0417 

.  0034 

.  0467 

.  0050 

. 

22, 500 
23,  000 
23,  500 
23,  740 

.0533 

.0066 

. 

92;  000 
94,  000 

.0600 

.0067  • 

.0767 

.0167 

94;  960 

.0867 

•.  0100 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . imunds  .  94.  960 

Elastic  limit  per  sqiiare  inch  of  original  section  . do. . .  40,  000 

Elongation  per  inch  after  rupture . inch. .  .  1000 

Elongation  per  inch  under  strain  at  elastic  limit . do. ..  .  001400 

lleduction  in  diameter  at  point  of  ruptui’e . . . .  .do. . .  .  054 

Ileduction  in  area  after  rupture,  per  cent  of  original  8(‘(;tion .  18. 3 

1‘osition  of  rupture . ".35  from  the  neck 

Character  of  broken  surface . granular,  80  per  cent;  dull  silky  spot,  20  per  cent 

Elongation  of  inch  sections . ",1G*,  ".06,  ".08 
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10-INCH  WIRE-WOUND  RIFLE 
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No.  4325. 

Marks, 

Diameter,  'C564. 

Sectional  area,  .25  square  incli. 
Gauged  lengtli,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

l)ermanent 

set. 

Remarks. 

Pounds. 

250 

1,  2.50 

Pounds. 

1, 000 

5,  000 
10,  000 
15,  000 
20,  000 
25, 000 
30,  000 

32,  000 

33,  000 

Inch. 

0. 

. 000100 

Inch. 

0. 

.000100 

Inch. 

0. 

0. 

Inch. 

0. 

InitiaWoad. 

2,  500 

.  OOOliOO 

.  000200 

3,750 

5,  000 

6,  250 
7,500 

.  00043:! 

. 000133 

.  000600 

. 000167 

0. 

. 000767 

.000167 

. 000933 

. 000166 

0. 

8,000 

8,  250 

8,  500 

. 001000 

.  000067 

.  001033 

.  000033 

34',  000 

.  001067 

.  000034 

8,  750 

9,  000 

9,  250 

9, 500 

9,  750 

10,000 
10,  250 
W,  500 
10, 750 
11, 000 

35, 000 

36,  000 

37,  000 

38,  000 
39, 000 

. 001100 

. 000033 

0. 

.  001167 

.  000067 

. 001200 

. 000033 

. 001267 

.  000067 

.  001300 

. 000033 

40i  000 
41, 000 

45, 000 

43, 000 
44,  000 
45, 000 
46,  000 
47, 000 

. 001367 
.  005000 

.  000067 
. 003633 

.  000067 

. 000067 

Elastic  limit. 

. 007933 

. 002933 

. 008367 

.  000434 

. 010567 

.  002200 

li;250 
11, 500 

11,  750 

12,  000 
12, 250 

. 011800 
. 012667 

.  001233 
.  000867 

. 010^67 

.  010100 

. 013833 

.  001166 

48;  000 

49,  000 

50,  000 
-  52, 000 

54,  000 
56,  000 
58,  000 
60,  000 
62,  000 
64,000 

.  016000 

. 002167 

. 017333 

. 001333 

12; 500 
13,  000 

.  019333 
. 023333 

.  002000 
. 004000 

. 017600 

. 007433 

• 

13,  500 

14,  000 
14,  500 
15, 000 

.  028267 

. 004934 

. 031667 

.  003400 

.  037667 

. OOGOOO 

.0433 

. 005633 

15. 500 
16,  000 
16,  500 

17, 000 

17. 500 

.0500 

.0067 

.0600 

.0100 

66; 000 
68,  000 
70,  000 
72,  000 
72,  400 

.0683 

.  0083 

.  0833 

.0150 

.1067 

.  0234 

18^  000 
18, 100 

.1467 

.0400 

.2000 

0.  533 

Tensile  strength. 

^  General  summary. 

Tensile  strength  per  square  inch  of  original  section . pounds. .  72, 400 

Elastic  limit  per  square  inch  of  original  section . do . . .  40,  000 

Elongation  per  inch  after  rupture . inch. .  .  2567 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  ,  001:567 

Reduction  in  diameter  at  point  of  rupture . do. . .  194 

Reduction  in  area  after  rupture,  per  centum  of  original  section .  57.  0 

Position  of  rupture . ".85  from  the  neck 

Character  of  broken  surface .  silky 

Elongation  of  inch  sections . ".43*,  19,  15 
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10-INCH  WIKE-WOUND  RIFLE, 


KO.  4326. 


IVIark'^  lOWRiJ 
IVltlllvb,  mt,M 

Diameter,  ''.564. 


Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


-  Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,  250 
2,500 

3,  750 

5,  000 

6,  250 

7,  500  ■ 

8,  000 

8,  250 

8,  500 

8,  750 

9  000 

Pounds. 

1,  000 

5,  000 
10,  000 
15,  000 
20,  000 
25.  000 

Inch. 

0. 

. 000067 

Inch. 

0. 

.  000067 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000300 

. 000233 

. 000433 

.  000133 

. 000633 

.  000200 

0. 

.  000767 

.000134 

30,  000 

.  001000 

. 000233 

0. 

32,  000 

.001067 

. 000067 

33, 000 

34,  000 

35,  000 

36,  000 

37,  000 

.001133 

. 000066 

.001167 

.  000034 

.001200 

.  000033 

0. 

.001267 

.  000067 

• 

9'  250 

. 001333 

. 000066 

Elastic  limit. 

9.  .500 

38,  000 
39, 000 
40,  0l)0 

41 , 000 
42,  000 

.  002000 

. 000667 

9,  750 

.  003833 

. 001833 

10, 000 
10, 250 

.  007833 
, 008267 

.  004000 
. 000434 

.  006600 

.  006600 

10,  500 

.  009333 

.  001066 

10,750  . 

43,  000 

44,  000 

45,  000 

46,  000 

47,  000 

.  010667 

.001334 

11,  000 
11,2.50 
11,  500 
11,  750 

.  012000 

. 001333 

.  013667 
. 015500 

.001607 

.001833 

.  012133 

. 005533 

.  017067 

.  001.567 

12,  000 
12, 250 

48,  000 

49,  000 

50,  000 
52,  000 

. 018000 

■  . 000933 

.  020000 

. 002000 

12,  500 

13,  000 

13,  500 
14, 000 

14,  500 
15, 000 

15,  500 
16, 000 

16,  500 

.  022067 
.0283 

. 002067 
. 006233 

. 020333 

. 008200 

54,  000 
56,  000 

.0317 

.  0034 

.0367 

.0050 

58,  000 

.0417 

.  0050 

60,  000 

.  0500 

.  0083 

62, 000 

.  0567 

.0067 

64,  000 
66,  000 

.  0650 

.0083 

.  0800 

.0150 

16;  600 

66;  400 

.0833 

.0033 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . poTinds. .  66, 400 

Elastic  limit  per  square  inch  of  original  section . do. . .  37,  000 

Elongation  per  inch  after  rupture . inch . .  .  0933 

Elongation  per  inch  Under  strain  at  elastic  limit . do. ..  .  001333 

llediictiou  in  diameter  at  point  of  ruijture . do. . .  .  054 

llcduction  in  area  after  rupture,  per  centum  of  original  section .  18. 3 

Position  of  rupture . 1''.5  from  the  neck 

Character  of  broken  surface . granular;  blow  hole  in  fractured  surface  ".10  diameter 

Elongation  of  inch  sections . . . . . .  ".06,  ".12*,  ".10 


10-INCH  WIRE-WOUND  RIFLE 
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No.  4327. 


7  JxJ.  ±  2 

Diameter,  ''.565. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Founds. 

250 

1,250 

Pounds, 
1,000 
5,000 
10, 000 
15,  000 
20,  000 
25, 000 
30, 000 
32,  000 
-  33, 000 

34,  000 

Inch. 

0. 

.  000133 

Inch. 

0. 

. 000133 

Inch. 

0. 

0. 

Inch. 

o._ 

Initial  load. 

2, 500 
3,750 

. 000300 

.  000167 

. 000467 

.  0001 ()7 

5.  000 

. 000633 

.000166 

6,250 

. 000800 

.  000167 

7,500 

8,  000 
8,250 

8,  500 

8,  750 

9,  000 

9,  250 

9,  500 

9,  750 

10, 000 
.  - 10, 250 

10,  500 
10, 750 

11,  000 
11,  250 

,  11,500 

11,  750 

12.  000 

. 001000 

.  000200 

0. 

. 001033 

. 000033 

.  001067 

.  000034 

.  001133 

.  000066 

35; 000 

36,  000 

37,  000 
38, 000 
39,000  ■ 
40, 000 

41,  000 

42,  000 

001233 
. 001300 

. 000100 
^  .  000067 

. 000033 

. 000033 

' . 001367 

.  000067 

. 001400 

. 000033 

. 001433 

.  000033 

Elastic  limit. 

.001633  ' 

. 002233 

.  0002(i0 
. 000600 

. 000300 

.  000267 

.  006600 

. 004367 

43;  000 

44,  000 

.  007667 

. 001067 

.  008500 

.  000833 

45,  000 
46, 000 

47,  000 

48,  000 
49, 000 

.  010333 
.012000 

.  001833 
. 001667 

. 008800 

.  008500 

.012900 

. 000900 

.014167 

. 001267 

12,  250 

12,  500 
13, 000 

13,  500 

14,  000 

.  015567 

. 001400 

50, 000 
-  52, 000 

54, 000 
56,  000 
58, 000 
60,  000 
62, 000 
64,  000 
66, 000 
67,  920 

.017933 
. 021667 

. 002366 
.  003734 

. 016200 

. 007400 

.  025000 

. 003333 

. 030000 

.  005000 

14, 500 

. 035000 

. 005000 

15,  000 

15,  500 

16,  000 
16, 500 
16, 980 

.  038333 
.  045000 

.  003333 
. 006667 

------- . 

. 

.  051667 

.  006667 

.0600 

.  008333 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  67,  920 

Elastic  limit  per  square  inch  of  original  section . do. . .  39,  000 

Elongation  per  inch  after  rui)ture . inch..  .0733 

Elongation  per  inch  under  strain  at  elastic  limit . .  .do. . .  .  001433 

Ihiduction  in  diameter  at  point  of  rupture . . do. . .  .  025 

lleduction  in  area  after  rupture,  per  centum  of  original  section .  8.  4 

Position  of  rupture . ".15  from  the  neck 

Character  of  broken  surface . granular;  fractured  surface  contained  a  blow  hole  ".08  X  "-30 

Elongation  of  inch  sections . . . ".08*,  ".06,  ".08 
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10-INCH  WIRE-WOUND  RIFLE, 


No.  4328. 


Marks, 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

elungation 
per  inch. 

permanent 

set. 

Foiinds. 

250 

Pounds. 

1, 000 

Inch. 

0. 

Inch. 

0. 

Inch. 

0. 

Inch. 

Initial  load. 

1, 2.50 

5,  000 
10,  000 
15,  000 
20,  000 
25,  000 
30,  000 

32,  000 

33,  000 

34,  000 

. 000133 

.  000133 

0, 

2,  .500 

. 000333 

. 000200 

3,  750 

.  000.533 

.  000200 

5,  000 

6,  250 

. 000733 
. 000867 

.  000200 
. 0001 34 

.  000033 

.  000033 

7,  500 

8,  000 

8,  250 

.  001033 
.  0011 00 

.000166 
.  000067 

. 000033 

0. 

- 

.  001133 

. 000033 

8,  .500 

8,  750 

9,  000 

.  001200 

. 000067 

35,  000 

36,  000 

37,  000 

.  001233 
.  001267 

, 000033 
. 000034 

. 000067 

.  000034 

9,  250 

..001300 

. 000033 

9,  500 

9,  750 
10,  000 
10,  250 
10,  500 

10,  750 

11,  000 
11, 250 

11,  .500 
11,750 

12,  000 
12,  250 

12,  500 

13,  000 
13,  500 

38,  000 

39,  000 
40, 000 
41,  000 
42, 000 

43,  000 

44,  000 

45,  000 

46,  000 

47,  000 

. 001333 

. 000033 

. 001400 

. 000067 

.  001467 
.  001.533 

. 000067 
.  000066 

.  000200 

. 000133 

Elastic  limit. 

.  001667 

.  000134 

.  002200 

.  000.533 

.  006267 

. 004067 

.  009100 
.  010033 

. 002833 
. 000933 

.  007467 

.  007267 

.  010833 

. 000800 

48,  000 

49,  000 

50,  000 
52,  000 
54, 000 
56,  000 
58, 000 
60,  000 
62,  000 
64,  000 
66, 000 
68, 000 
70,  000 
70, 960 

.  012933 

. 002100 

.  014400 

.  001467 

.  016333 
.  0200 

. 001933 
.  003667 

. 014367 

.006900 

.  0250 

.  0050 

14, 000 

.  0283 

.  0033 

14. 500 

15,  000 

15. 500 

16,  000 

16. 500 
17,  000 

17. 500 

.0333 

.  0050 

.0367 

.  0034 
.  0066 

.0433 

.  0483 

.  0050 

.  0567 

.  0084 

.0683 

.0116 

......... 

.0833 

.0150 

17; 740 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  70, 960 

Elastic  limit,  per  square  inch  of  original  section . do...  41,000 

Elongation  per  inch  after  rupture . . inch. .  .  0967 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001533 

Reduction  in  diameter  at  point  of  rupture . do. . .  .  034 

Reduction  in  area  after  rupture,  per  centum  of  original  section . . .  ^1. 6 

Position  of  rupture . ’. . .  .1''.3  from  the  neck 


Character  of  broken  surface . granular;  -fractured  surface  contained  two  small  blow  holes 

Elongation  of  inch  soctiona . ".08,  ".12*  ".09 


10-INCH  WIRE-WOUND  RIFLE, 
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No.  4329. 


Marks, 

Diameter,  '^564. 

Seetional  area,  .25  square  incli. 
Gauged  Jeiigth,  3'^ 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2, 500 

3,  750 

Pounds. 
1,000 
5,000 
10, 000 
15,  000 
20, 000 
25,  000 
30,  000 
32, 000 
33.  000 

Inch. 

0. 

. 000133 

Inch. 

0. 

.  0«0133 
. 000200 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000333 

. 000567 

. 000234 

5;  000 

6,  250 

7,  500 

.  000733 

. 000166 

0. 

. 000933 

. 000200 

. 001067 

. 000134 

0. 

8]  000 
8,250  , 
8,500 

8,  750 

9,  000 

.001133 

. 000066 

.001167 

.  000034 

34;  000 

35,  000 

36,  000 

37,  000 

. 001200 

. 000033 

.001233 

.  000033 

0. 

.001267 

. 000034 

9;  250 

9,  500 

.001300 

.  000033 

38’  000 

39,  000 

40,  000 

41,  000 

.001333 

. 000033 

Elastic  limit. 

9;  750 
10,  000 
10,  250 
10,  500 

. 001433 

.  000100 

.001533 
.  002200 

. 000100 
.  000667 

.  000233 

. 000233 

42, 000 

. 003167 

.  000967 

10'  750 

43, 000 
44,  000 
45, 000 
46,  000 
47, 000 
48, 000 

49,  000 

50,  000 
52,  000 
54, 000 
56,  000 
58,  000 

.  006500 

. 003333 

lli  000 
11,  250 

11. 500 
11,750 
12, 000 
12, 250 

12. 500 
13,  000 

13,  500 
14, 000 

14,  500 
15, 000 

.  008167 

. 001667 

. 009400 
. 011033 

.001233 
. 001633 

. 007733 

.  007500 

—  .011933 

. 000900 

- 

. 013333 

. 001400 

.  014733 

. 001400 

.016733 
.  0200 

. 002000 
.  003267 

. 014733 

. 007000 

.  0250 

.0050 

.0283 

.  0033 

.0317 

.0034 

60,  000 

.0367 

.  0050 

15, 500 
16, 000 
16,  500 
16, 920 

62^  000 
64, 000 
66,  000 
67,  680 

.0417 

.  0050 

.0483 

.0066 

.0550 

.0067 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  G7,  C80 

Elastic  limit  per  square  inch  of  original  section . do. . .  38,  000 

Elongation  per  inch  after  rupture . inch..  .  00G7 

Elongation  per  inch  under  strain  at  elastic  limit . ^...do.. .  .001333 

Reduction  in  diameter  at  point  of  rux^ture .  . do. . .  :  024 

Reduction  in  area  after  rupture,  per  centum  of  original  section .  8. 4 

Position  of  rupture . . at  middle  of  steip 

Character  of  broken  surface . granular,  spongy  spot  at  the  circumference 

EMfegation  of  inch  sections . ".05  ".08*  .07 
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Trunnion  Hoop. 

No.  43G8. 

Marks, 

Diameter,  '^504. 

Sectional  area,  .25  square  inck. 

Hanged  length,  , 


Apidied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2,  500 

3,  750 

Potmds. 

1,  000 

5,  000 

10,  000 

Inch. 

0. 

. 000075 

Inch. 

0. 

. 000075 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000275 

. 000200 

15,  000 

20,  000 
25,  000 

.  000425 

. 000150 

5,  000 

6,  250 

. 000600 

. 000175 

0. 

. 000775 

. 000175 

1,  500 

8,  750 

30,  000 

35,  000 

.  001000 
.  001225 

. 000225 
. 000225 

.  000025 

. 000025 

10, 000 
10,  250 
10,  500 

10,  750 

40,  000 

41,  000 

42,  000 

.001450 
.  001.500 

. 000225 
. 000050 

. 000050 

.  000025 

.001550 

. 000050 

43,  000 

. 001625 

. 000075 

11,  000 

44; 000 

45,  000 

46,  000 

47,  000 

. 001700 

.  000075 

- 

lli  250 
11,500 

11.750  ' 
12,  000 
12,  250 

12,  500 

12. 750 

13,  000 

. 001750 
. 001800 

,  000050 
.  000050 

. 000175 

. 000125 

.001825 

. 000025 

C  Elastic  limit. 

48, 000 

. 001950 

. 000125 

^  Not  well  defined. 

49,  000 

50,  000 

51,  000 

52,  000 

53,  000 

54,  tK»0 

55,  000 

56,  000 
58,  000 
60,  000 
62, 000 
64,  000 
66,  000 
68,  000 
70, 000 
72,  000 
74, 000 
76,  000 

.  002025 

. 000075 

1 

.002125 
. 002225 

.000100 
.  000100 

. 000325 

. 000150 

_ _ 

.  002325 

.  000100 

13,  250 

. 002475 

.  000150 

13. 500 
13, 750 
14, 000 

14. 500 

1 5,  000 

.  002675 

. 000200 

.  002875 
.  003750 

. 000200 
. 000875 

. 000950 

.  000625 

.  005775 

. 002025 

. 007700 

.001925 

15’  .500 

. 009500 

. 001800 

16,  000 

. 011875 

.  002375 

" 

16,  500 
17,000 
17,500 
18,  000 

. 014325 

.  0024.50 

-• 

.  0162.50 

. 001925 

. 018875 

. 002625 

.021.500 

. 00262ir 

18;  500 
19, 000 
19,  500 

.  0247.50 

. 003250 

.  028750 

. 004000 

78,  000 
80,  000 
82, 000 

.  032000 

.  003250 

20,  OOO 

. 036875 

.  004875 

20,  500 

21 , 000 

21,  500 

.  0425 

.  005625 

84;  000 
86.  000 

.  0500 

.  0075 

.0575 

.  0075 

22;  000 

22, 170 

JiS,  000 
88,  680 

.0750 

.0175 

.0950 

.0200 

Tensile  strength. 

General  summary. 


Tensile  strengtli  per  square  inch  of  oripnal  section . pounds..  88, 680 

Elastic  limit,  per  squai-e  inch  of  original  section,  not  well  dehned . do. . .  47, 000 

Elongation  per  inch  after  rupture . . . incli . .  .  1025 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001825 

Keduction  in  diameter  at  point  of  ru])ture . do. . .  .  064 

lied  action  in  area  after  rupture,  per  centum  of  original  section .  21.4 

Position  of  rupture . 1".6  from  neck 


Cbai’acter  of  broken  surface . silky  oblique,  with  spots  of  light-colored  metal 

Elongation  of  inch  sections . ".04,  ".07,  ".20*,  ".10 
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No.  4370. 

MarkSj 

Diameter,  ''.564. 

Sectional  area,  .25  square  incli. 
Ganged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

l*er  square 
inch. 

elongation 
l)er  inch. 

permanent 

set, 

Eeniarks. 

Pounds. 

250 

1,  250 

Pounds. 

1,000 

5,  000 
10,  000 
15, 000 

Inch. 

0. 

. 000100 

Inch. 

0. 

.  000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2,  500 

3,  750 

.  000250 

.  0001.50 

.  000450 

. 000200 

5,  000 

6,  250 

20;  000 

25,  000 

. 000650 

. 000200 

.  000825 

. 0001 75 

7,  500 

8,  7.50 

30,'  000 
35,  000 

.  001025 

. 000200 

0. 

.001225 

.  000200 

10,  000 
10,  250 
10,  500 

10,  750 

11,  000 
11,  250 

40i 000 
41,  000 

. 001450 
.  001500 

.  000225 
. 000050 

. 000025 

.  000025 

42, 000 
43,  000 

.  001525 

. 000025 

.  001575 

. 000050 

- 

44  i  000 

.  001625 

.  000050 

45j  000 

.  001675 

.  000050 

1  i,  .500 
11, 750 

46!  000 

.  0017.50 

.  000075 

47,  000 

48,  000 

.001775 

.  000025 

12,  000 

.001825 

. 000050 

- 

12.  2.50 

49,  000 

.  001875 

. 000050 

Elastic  limit. 

12,  .500 
12,  750 

50! 000 
51,  000 

. 002000 
.  002100 

. 000125 
.  000100 

.  000225 

. 000200 

13^  000 

52!  000 

53,  000 

54,  000 
55, OOO 
56. 000 

.  002200 

. 000100 

13i  250 
13,  500 

. 002300 

. 000100 

. 002450 

.0001.50 

- 

13, 750 

14,  000 
14, 250 
14,500 
15, 000 

15,  500 

16,  000 
16,  500 
17, 000 

. 002550 
. 003175 

. OOOlOO 
. 000625 

. 00  )700 

. 000475 

57! 000 

58,  000 
60,  000 
62,  000 
64,  000 
66,  000 
68,  000 
70, 000 

. 003325 

.  0001.50 

.  004375 

.  0010,50 

.  006250 

. 001875 

. 008250 

. 002000 

.  010375 

.  002125 

. 012675 

.  002300 

. 015250 

. 002575 

n  ',  500 

.  0182.50 

.  003000 

-  18,  000 

18,  500 

19,  000 

72, 000 
74,  000 

.0212.50 

.  oo:iooo 

. 023875 

. 002625 

76!  000 

. 027500 

. 003625 

19,  .500 

20,  000 

78,  000 
80,  000 

.  0312.50 

. 003750 

. 035500 

.  004250 

20' 500 
21,  000 
21,  500 

82! 000 
84,  000 
86,  000 

.039125 

.  003625 

.0475 

. 008375 

.  0550 

.  0075 

22;  000 

22,  500 

88! 600 

.0675 

.  0125 

90!  000 
90, 960 

•  .  0800 

.  0125 

22, 740 

.1050 

.  0250 

Tensile  strength. 

/ 


General  summary. 


Tensile  strength  per  sqxiare  inch  of  original  section . ponnds..  90,  9C0 

Elastic  limit  per  square  ipcli  of  original  section . do. . .  49, 000 

Elongation  per  inch  after  rupture . ijicli..  .  1250 

Elongation  per  inch  under  strain  at  elastic  limit . do. ..  .  001875 

Keductiou  in  diameter  at  ])oint  of  rupture . . . do. ..  .  084 

Keduction  iu  area  after  rupture,  per  centum  of  original  section . ^ . .  27.  6 

1‘osition  of  rupture . 2"  from  the  neck 

Character  of  bi’oken  surface . dull  silky ;  obli(]ue 

Elongation  of  inch  sections . “.08,  “.22,  “.11,  “.09 
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No.  4309. 

Marks,  ^ 

Diameter,  '^564. 

Sectional  area,  .25  square  incli. 
Gauged,  length,  4^'. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1, 250 

2,  500 

3,  750 

5,  000 

6  250 

Pounds. 

1,  000 

5,  000 
10,  000 

Inch. 

0. 

.  000125 

Inch. 

0. 

.  000125 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000300 

. 000175 

15,  000 

. 000475 

. 000175 

20,  000 

.  000650 

. 000175 

25, 000 
30,  000 
35,  000 

.  000800 

.000150 

7,  500 

8,  750 
10,  000 
10,  250 
10,  500 

10,  750 
11,000 

11,  250 
11,  500 

11, '750 

12,  000 
12,  2.50 
12,  500 
12,  750 

. 001000 

. 000200 

0. 

.001150 

.000150 

40, 000 
41, 000 

.  001300 

.000150 

0. 

.001375 

. 000075 

42,  000 
43, 000 

44,  000 

45,  000 

46,  000 

47,  000 

48,  000 

. 001425 

. 000050 

. 001475 

.  000050 

. 001500 

.  000025 

.001525 

.  000025 

0. 

. 001575 

. 000050 

. 001625 

. 000050 

.  001675 

. 000050 

49i  000 
50,  000 

. 001750 

. 000075 

.  001800 

. 000050 

Elastic  limit. 

5p  000 
52,  000 

. 001925 

.000125 

13,  000 
13,  250 
13,  500 
13,  750 

. 002025 

.  000100 

53, '  000 

54,  000 

55,  000 

56,  000 
58,  000 
60,  000 
62, 000 
64,  000 
66,  000 
68, 000 
70, 000 

.  002225 

. 000200 

.  004000 

. 001775 

.  005700 

.001700 

14,000 

14,  500 
15, 000 

15,  500 

. 007500 

.  001800 

. 009950 

.  002450 

/ 

. 011750 

.001800 

.  014250 

.  002500 

^  . 

16,  000 

16,  500 

17,  000 

. 016750 

. 002500 

.  019750 

.  003000 

.  022500 

.  002750 

17,  500 

18,  000 
18, 500 
19, 000 

19,  500 

20,  000 

20,  500 
21,000 

21,  500 

. 025750 

.0032,50 

72; 000 
74,  000 
76,  000 
78, 000 
80,  000 
82, 000 
84,  000 
86,  000 

. 029375 

.  003625 

.  033500 

.  004125 

. 037500 

. 004000 

.0425 

.0050 

.0500 

.0075 

.0575 

.0075 

.0700 

.0125 

.  1000 

.0300 

Tensile  strength. 

General  summary. 


Tensile -strength  per  square  inch  of  original  section . pounds..  86,  000 

Elastic  limit  per  square  inch  of  originsd  section . do. . .  50,  000 

Elongation  per  inch  after  rupture . inch. .  ,  1175 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001800 

Keduction  in  diameter  at  point  of  rupture . do. . .  .  074 

Keduction  in  area  after  rupture,  per  centiun  of  original  section .  24.  6 

Position  of  rupture .  1".13  from  the  neck 

Character  of  broken  surface . . . granulai’,  55  per  cent;  dull,  silky,  45  per  cent 

Elongation  of  inch  sections . \ .  ".08,  ".'22*,  ".10,  ".07 
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Hoop  Aj. 

Ho.  4330. 

MarkSj  ^  j' 

Diameter,  ^^564. 

Sectional  area,  .25  square  incli. 

Gauged  lengtli,  4'L 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Founds. 

250 

1,250 

Pounds. 

1,000 

5, 000 

Inch 

0. 

. 000075 

Inch. 

0. 

. 000075 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2^500 

3, 750 

5, 000 

G,  250 

10;  000 

15, 000 
20,  UPO 
25,  000 
30, 000 
31,000 

.  000250 

. 000175 

.  000375 

.  000125 

.  000525 

. 000150 
. 000150 

. 000675 

7^500 

7, 750 
8,000 

8,  250 

8,  500 

8,  750 

9,  000 

. 000875 
. 000900 

. 000200 
. 000025 

-.000025 

— .  000025 

Elastic  limit. 

32;  000 

33, 000 
34, 000 
35, 000 
3G,  000 
37, 000 
38,  000 

. 001000 

.  000100 

.  010000 

. 009000 

.013750 

.  003750 

. 015000 
. 016500 

.001250 
. 001500 

.013875 

.013900 

9,  2.50 

. 018000 

.  001.500 

9'  500 

. 019875 

.■001875 

9^750 
10,  000 

1 0,  500 

39] 000 

.021700 

.  001825 

40,'  000 
42,  000 
44, 000 
46,  000 
48, 000 
50,  000 
52,  000 

. 023750 
.  0300 

. 002050 
.  006250 

. 022250 

.  008375 

11,000 
11,500 
12,  000 

.  0360 

.  0050 

• 

.0388 

.0138 

.  0450 

.  0062 

12. 500 
13,  000 

13. 500 

.0.525 

.0075 

.  0600 

.  0075 

54^  000 

.0700 

.0100 

14,  000 
14, 500 

56i000 
58, 000 
GO,  000 

.0850 

.  0150 

.  1025 

.  0175 

15,  000 
15,  440 

.  1325 

.  0300 

61 ; 760 

.2050 

.0725 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . i'-jv 

Elongation  per  inch  after  rupture . 

Elongation  per  incli  under  strain  at  elasticlimit . 

Keduction  in  diameter  at  point  of  rupture . 

lieduction  in  area  after  rupture,  per  cent  of  original  section. . 

Position  of  rupture . . . 

Character  of  broken  surface . 

Elongation  of  inch  sections . . . 


...pounds..  G1,7G0 
....... do. 31,000 

_ ..inch..  .2500 

. do...  .000900 

. do.*^.  .134 

.  41.9 

.1".75  from  the  neck 

. silky 

".17,  ".20,  ".43*,  ".20 
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No.  4331. 


Marks, 

Diameter,  ''.5G6. 

Sectional  area,  .25  square  incli. 
Gauged  leugtli,  4'^ 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Eemarks. 

Pounds. 

250 

1,250 

2,  500 

3,  750 

5,  000 

6,  250 

Pounds. 

1,  000 

5,  000 
10,000 
15, 000 
20,  000 

Inch. 

0. 

.  000175 

Inch. 

0. 

. 000175 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000400 

.  000225 

. 000550 

.  000150 

. 000700 

. 000150 

25,  000 

.  000875 

. 000175 

i,  500 

7,  750 

30,  000 

31,  000 

.001050 
. 001075 

. 000175 
.  000025 

.  000025 

. 000025 

8,  000 
8,250 

8,  500 

8,  750 

9,  000 

32, 000 

. 001125 

. 000050 

V 

33,  000 

. 001200 

.  000075 

34,  000 

35,  000 

36,  000 

37,  000 

38,  000 

. 001225 

. 000025 

.001275 
.  001300 

.  000050 
. 000025 

. 000075 

. 000050 

9,  250 

. 001350 

.  000050 

Elastic  limit. 

9,  500 
9,750 
10,  000 

10,  500 

11,  000 

.  001450 

.  000100 

39,  000 
40, 000 
42, 000 
44, 000 
46, 000 

. 013750 

.  012300 

.015750 

.018125 

.  002000 
.  002375 

.  014175 

.  014100 

. 021750 

.  003625 

1^500 
12,  000 

. 025500 

.  003750 

48,  000 
50,  000 
52, 000 
54, 000 
56,  000 

. 029375 

. 003875 

12!  500 

.  033750 

. 004375 

13,  000 

. 038750 

. 005000 

13,  500 
14, 000 

14,  500 

15,  000 

15,  500 
16,000 

16,  500 

. 045000 

. 006250 

. 051875 

. 006875 

58, 000 
60,  000 
62,  000 
64,  000 
66, 000 
66, 080 

.  0625 

. 010625 

.0750 

.0125 

•V. 

.  0900 

.0150 

.  1125 

.0225 

.1650 

.  0525 

16' 520 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  iiinit  per  square  inch  of  original  section . . . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Eeduction  in  diameter  at  poir.t  of  rupture . 

Keduction  in  area  after  rui)tin  e,  per  centum  of  original  section 

Position  of  rupture . 

Character  or  broken  surface . 

Elongation  of  inch  sections . 


...pounds..  CO,  080 

. do...  37,000 

. inch..  .2000 

. do...  .001350 

. do...  .110 

.  30. 4 

. 1".20  from  neck 

. dull,  silky 

".27*,  ".23,  ".17,  ".13 
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No.  4332. 


Marks, 

Diameter,  '^56G. 

Sectional  area,  .25  square  incli. 
Gauged  length,  4^^ 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

Pounds. 
1,000 
5,000 
10, 000 
15,  000 
20,  000 
25,  000 
30, 000 

31,  000 

32,  000 

Inch. 

0. 

. 000175 

Inch. 

0. 

.  000175 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2,  500 

3,  750 

.  000300 

. 000125 

. 000500 

.  0002ctJ 

b,  000 

. 000675 

. 000175 

6i  250 

. 000850 

. 000175 

l\  500 

7,  750 

.  001050 
. 001100 

. 000200 
. 000050 

■  .000025 

. 000025 

8i  000 

. 001175 

. 000075 

81250 

8,  500 
8,750 

9, 000 
9,250 
9,500 

9,  750 
10, 000 

10,  500 
11,000 

11,  500 

12,  000 

12,  500 
13, 000 

13,  500 
14, 000 

33,  000 
34, 000 
35, 000 
36,  000 
37, 000 

. 001225 

.  000050 

. 001250 

. 000025 

. 001275 
. 001325 

.  000025 
. 000050 

.000100 

, 000175 

Elastic  limit. 

. 013750 

. 012425 

38,  000 
39, 000 

. 014750 

.001000 

.  01 5625 

. 000875 

40,  000 
42, 000 
44, 000 

. 017500 
. 020875 

. 001875 
. 003375 

.015950 

.  015850 

. 024375 

. 003500 

46,  000 
48, 000 
50, 000 
52, 000 
54,  000 
56,  000 
58,  000 
60,  000 
62,  000 

.  028500 

.  004125 

.  033000 

.  004500 

.  038250 

.  005250 

. 044500 

. 006250 

. 051250 

.  OOftTfSl) 

-.W 

. 060000 

.  008750 

14,  500 
15, 000 

.  0725 

.  0125 

.0850 

.  0125 

15,  500 

16,  000 

.  1100 

.  0250 

64;  000 

.1625 

.  0525 

• 

Tensile  strength. 

General  summary. 


Tensile  strength,  per  square  inch  of  original  section . pounds. .  G4, 000 

Elastic  limit,  per  square  inch  of  original  section . do...  30,  000 

Elongation  per  inch  after  ruptui'e . . inch..  .2375 

Elongation  per  inch  under  strain  at  elastic  limit . . do. . .  .  00J325 

Iteduction  in  diameter  at  point  of  ruptui’e . do.  .  .186 

deduction  in  area  after  rupture,  per  centum  of  original  section .  54.  6 

l*ositiou  of  rupture . ....' . 1".25  from  the  neck 

Character  of  broken  surface . . . silky 

Elongation  of  inch  sections . ".30*,  ".28  ".16  ".11 
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Hoop  Oi. 

No.  4358. 


Marks,^®^ 

I)iameter/'.5G4. 

Sectional  area,  .25  square  incli. 
Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,  250 
2,500 
3,750 

5,  000 

Pounds. 

1,000 

5,  000 

Inch. 

0. 

.  000125 

Inch. 

0. 

. 000125 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

10,  000 

. 000300 

. 000175 

15,  000 
20,  000 
25,  000 
30,  000 
35,  001 
40, 000 
41, 000 
42,  000 

. 000450 

.0001.50 

. 000675 

. 000225 

Q,  250 

. 000825 

. 000150 

l\  500 

8,  750 
10, 000 
10,  250 
10, 500 

10,  750 

11,  000 
11, 250 

. 001025 

. 000200 

0. 

. 001200 

. 000175 

. 001400 
. 001450 

.  000200 
. 000050 

. 000050 

. 000050 

. 001525 

. 000075 

43;  000 

44, 000 

45,  000 

46,  000 
47, 000 
48, 000 
49,  000 
50, 000 
52, 000 

. 001575 

. 000050 

Elastic  limit. 

. 001700 

. 000125 

. 001775 

. 000075 

li;  500 
11, 750 
12,  000 
12,  2.50 

. 001950 

. 000175 

. 002200 

.  000250 

.  003625 

.  001425 

.  006250 

. 002625 

. 

12,  500 
13, 000 

13,  500 

14,  UOO 

. 008500 

, 002250 

.  010250 

; 001750 

54,'  000 
56, 000 
58, 000 
60, 000 

. 012125 

.  001 875 

. 014125 

. 002000 

/ 

14'  .500 
15, 000 

. 016125 

.  002000 

.  018700 

.  002575 

15i  500 

62; 000 
64, 000 
66,  000 
68,  000 
70, 000 

.  021250 

. 002550 

/ 

16’ 000 

.  0237 

.  002450 

16,  500 
17, 000 

17. 500 
18. 000 

18. 500 
19, 000 
19,  500 

.  0275 

.  0038 

.  0300 

.0025 

.0350 

.  0050 

72;  000 

.0400 

.  0050 

74,  000 
76,  000 
78, 000 
79,  920 

.0450 

.  0050 

.  0500 

.  0050 

.  0550 

.  0050 

19; 980 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  79,  920 

Elastic  limit  per  square  inch  of  origin^  section . do. . .  43,  000 

Elongation  per  inch  after  rupture . inch . .  .  0650 

Elongation  per  inch  under  strain  at  elastic  limit . . . do. . .  ,  001575 

Keduction  in  diameter  at  point  of  rupture . do . . .  .  044 

Eeduction  in  area  after  rupture,  per  cent  of  original  section .  15.  0 

Position  of  rupture . ".75  from  the  neck 

Character  of  broken  surface . granular,  50  per  cent;  dull  silky,  with  spongy  streak,  50  per  cent 

Elongation  of  inch  sections . ".05,  ".04,  ".06,  ".11* 


/ 
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1^0.  4356. 

Marks/® 

Diameter,  ''.564.' 

Sectional  area,  .25  square  inch. 
Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Bemarkg. 

Pouvds. 

250 

1,250 

2,  500 

3,  750 

Pounds. 

1,000 

5, 000 
10,  000 

Inch. 

0. 

. 000175 

Inch. 

0. 

. 000175 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000350 

. 000175 
. 000125 

0. 

15, 000 
20,  000 
25,  000 
30,  000 
35,  000 

.  000475 

0. 

5,000 

6,  250 
7,500 

8,  750 
10,  000 

. 000650 

.000175 

0. 

.  000800 

.  000150 
.  000200 

0. 

.001000 

.  001200 

.  000200 

0. 

40,  000 

41,  000 

. 001375 
.  001425 

. 000175 

10,  250 

.  000050 

10, 500 
10, 750 
11,  000 
11,  250 

42, 000 

43,  000 

44,  000 
45, 000 
46,  000 
47, 000 
48,  000 

. 001475 

.  0000,50 

. 001525 

. 000050 
. 000575 

Elastic  limit. 

.  002100 

. 002325 

. 000225 

11,  500 

. 002625 

. 000300 

11,750 

.  002825 

.  000200 

1 

12, 000 
12, 250 
12,  500 
13, 000 
13,500  . 
14,  000 

. 003250 

. 000425 

49,  000 

50,  000 
52,  000 

.  54, 000 

56,  000 

.005125 

. 001875 

.  005525 

.  000400 

. 006750 

. 001225 

. 

. 010125 

. 003375 

1 

. 013250 

. 003125 

1 

14, 500 
15, 000 

58,  000 

.  014750 

.  001500 

1 

60,  000 
62,  000 

.  019750 

. 005000 

1 

15,  500 

16,  000 

16,  500 
17, 000 

17,  500 

.  0225 

. 002750 

64,  000 
66,  000 
68,  000 

.0237 

.0012 

.0275 

.0038 

.0300 

.  0025 

70;  000 

.  0325 

.  0025 

18^  000 
18, 500 
19, 000 
19,  500 

72;  000 
74,  000 
76,  000 
78, 000 
78, 320 

.  0375 

.  0050 

.  0425 

.  0050 

.0475 

.  o050 
.0075 

.0550 

19; 580 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Kednction  in  diameter  at  point  of  rupture . . . 

Eeduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture . 

Character  of  broken  surface . 

Elongation  of  inch  sections . 


. pounds..  78,320 

. . do...  43,000 

. . inch..  .0675 

. * . do...  .001525 

. . do...  .034 

.  11. 6 

. ".20  from  the  neck 

granular ;  dull  flaky  at  the  circumference 
. ".03,  ".03,  ".05,  ".16* 
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.  '  ■  ' i  '■ 

No.  4357.  '  ' 

Marks,  '  •  v  - ;  / 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch.  '  ^  —  f. 

Gauged  length,  4''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks.  - 

Pounds. 

250 

1,250 

Pounds. 

1,000 

5,  000 

Inch. 

0. 

. 000125 

Inch. 

0. 

.000125 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

2, 500 

10,  000 
15, 000 

. 000300 

. 000175 

3,750 

5,  000 

6,  250 

7,  500 

8,  750 
10,  000 
10,  250 

. 000450 

. 000150 

20,  000 

. 000650 

. 000200 

25,  000 
30,  000 

.  000800 

. 000150 

. 001000 

. 000200 

0.  ■ 

35,  000 
40,  000 

41 , 000 

.  001200 

. 000200 

.  001375 
.  001425 

. 000175 
. 000050 

. 000025 

. 000025 

. 

10,  500 

42,  000 

43,  000 

.  001500 

. 000075 

10,  750 

. 001550 

. 000050 

Elastic  limit. 

11,  000 
11,  250 
11,  500 

44,  000 

45,  000 

. 001 750 

.  000200 

. 002925 

.001175 

46,  000 
47, 000 

.  004375 

. 001450 

11,  750 

.  007450 

. 003075 

12,  000 

12,  250 

48i  000 

49,  000 

50,  000 
52,  000 
54,  000 

.  008500 

.  001050 

.  009200 

.  000700 

12,  500 

13,  000 
13, 500 
14, 000 

14,  500 

15,  000 
15,  500 

. 010125 

.  000925 

. 012025 

.001900  ‘ 

, 014050 

. 002025 

56,000 

. 016375 

.  002325 

58,  000 
60,  000 
62,  000 
64,  000 
66,  000 
68,  000 

. 018000 

.  001625 

. 020625 

.  002625 

.0237 

.  003075 

le;  000 

16,  500 

17,  000 

17,  500 

18,  000 . 
18,  220 

.0275 

.0038 

.0300 

.  0025 

.0325 

.  0025 

70;  000 
72,  000 
72, 880 

.0375 

.0050 

.0425 

.0050 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section . pounds..  72, 880 

Elastic  limit  per  square  inch  of  original  section . ; . do. . .  43, 000 

Elongation  per  incli  after  rupture . inch . .  .  0550 

Elongation  per  inch  under  strain  at  elastic  limit . do...  .001550 

Eeduction  in  diameter  at  point  of  rupture . do...  .044 

Eeduction  in  area  ofter  rupture,  per  cent  of  original  section  .  15.  0 

Position  of  rupture . ”.95  from  the  neck 

Character  of  broken  surface . . . oblique,  dull  leaden  surface  with  granular  streaks 

Elongation  of  inch  sections . .‘ . ”.03,  ”.04,  ”.03,  ”.12* 


/ 
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Hoop  Gs 


4333. 

Marks, 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 
Gau^i^ed  length,  4". 

Specimen  has  a  spongy  stem. 


Applied  loads. 


Total. 


Per  square 
inch. 


Elongation 
per  inch. 


Successive 
elongation 
per  inch. 


Permanent 

set. 


Pounds. 


Pounds. 


Inch. 


Inch. 


Inch. 


Successive 

permanent 

set. 


Inch. 


Remarks. 


250 
1,250 
2,  500 
3,750 
6,  000 
6,  250 
7, 500 


7, 750 
8,  000 
8,  250 
8,500 

8,  750 

9,  000 
9,  2.50 
9,  500 
9,  750 

10, 000 
10,  500 
11, 000 
11,500 
12,  000 

12,  .500 

13,  000 
13,  210 


1,000 
5,  000 
10,  000 
15, 000 
20,  000 
25,  000 
30, 000 


31,  000 

32,  000 
33, 000 
34,  000 
35, 000 
36,  000 

-37,  000 
38,  000 
39, 000 
40,  000 
42,  000 
44,  000 
46,  000 
48, 000 
50,  000 
52, 000 
52,  840 


0. 

. 000150 
. 000300 
. 000475 
.  1)00625 
.  000775 
. 001500 


.  001625 
.001800 
.  002300 
.  002925 
.  008125 
.  012050 
.  012925 
. 014750 
.  01.5875 
. 017675 
.0225 
.0262 
.0300 
.0362 
.0400 
.0475 


0. 

. 000150 
. 000150 
.000175 
. 000150 
. 000150 
. 000725 


. 000125 
. 000175 
.  000500 
.  000625 
.  005200 
.  003925 
.  000875 
.  001825 
.001125 
. 001800 
. 004825 
.  0037 
.  0038 
.0062 
.0038 
.0075 


0. 

0. 

- 1 


. 000475 


. 007025 


. 016050 


0. 


. 000475 


. 006550 


. 009025 


Initial  load. 


Elastic  limit  below  30,- 
000  i)oixnds  i»er  square 
inch. 


I 


Tensile  strength. 


General  summary. 


'I'ensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Reduction  in  diameter  at  point  of  rupture . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture . . . 

Character  of  broken  surface . 

Elongation  of  inch  sections . 


. pounds..  52,840 

.  . below  30,  000  pounds 

. inch..  .0675 

. do...  .064 

.  21.4 

. ".8  from  the  neck 

silky,  20  per  cent  of  area  spongy 
. . ".04,  ".04,  ".05,  ".14* 
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10-INCH  WIRE-WOUND  RIFLE 


No.  4335. 

Marks, 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  Z". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

r 

Total. 

Per  M  uare 
inmi. 

L 

elongation 
per  inch. 

I)ermanent 

set. 

Remarks. 

Pounds. 

250 

1, 250 

2,  500 

Pounds. 

1,000 

5, 000 
10,  000 
15,  000 
20, 000 
25, 000 
30, 000 

Inch. 

0. 

. 000133 

Inch. 

0. 

. 000133 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000300 

. 000167 

3, 750 

5, 000 

6,  250 

7,  500 

7,  750 

8,  000 

8,  250 

.  000433 

. 000133 

.  000600 

. 000167 

0. 

. 000767 

.000167 

..001000 

. 000233 

0. 

3i;  000 
32, 000 
33, 000 

. 001067 

. 000067 

Elastic  limit. 

.001167 

.000100 

.  001400 

. 000233 

8,  500 

8,  750 

9,  000 

9,  250 
9,500 
9,750 

10, 000 

10. 500 
11,  000 

11. 500 
12,  000 

12. 500 
13, 000 

13,  500 

14,  000 
14,  500 

34,  000 
35, 000 
36,  000 
37, 000 
38,  000 
39, 000 
40,  000 
42,  000 
44, 000 
46, 000 

.  002500 

.001100 

. 006000 
.  009667 

.  003500 
.  003667 

. 004733 

. 004733 

. 010667 

.  001000 

.  012067 

.  001400 

.  013167 

.001100 

. 014433 
.0183 

.  001266 
, 003867 

.  012900 

.  008167 

.0217 

.  003.4 

.0250 

.  0033 

f  48, 000 
.50,  000 
52,  000 

.  0283 

.0033 

- 

.0333 

.  0050 

.0383 

.  0050 

54; 000 

56,  000 
.58,  000 

.  0450 

.  0067 

.  0517 

.0067 

.0583 

.  0066 

15, 000 
15, 410 

60; 000 
61,  640 

.0700 

.0117 

T en  sil  e  stren  o-th . 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  61, 640 

Elastic  limit  per  square  inch  of  original  section . do. . .  31,  000 

Elongation  per  inch  after  rupture . inch. .  .  0967 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001067 

Kcduction  in  diameter  at  poinlf of  rupture . do. . .  .  054 

Ecduction  in  area  after  rupture,  per  cent  of  original  section .  18. 3 

Position  of  rupture . 1''.60  from  the  neck 


Character  of  broken  surface,  granular,  45  per  cent;  dull  silky  with  dark-colored  blow  hole,  55  per  cent 
Elongation  of  inch  sections . 'MO,  ".11*,  ",08 
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K 


No.  4394. 

Marks,  ^  f 
Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

■  r  Gauged  length,  4^'. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

j:otal. 

Per  square 
inch. 

elongation 
_per  inch. 

permanent 

set. 

Eomarks. 

V 

Founds. 

250 

1,250 

2.  500 

5, 000 

7,  500 

8,  750 

Pounds. 

1, 000 

5, 000 

Inch. 

0. 

.  000100 

Inch. 

0.  • 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

lOj 000 
20,  000 
30, 000 

.  000300 

. 000200 

.  000600 

. 000300 

. 001050 

. 000450 

0. 

35^  000 
36, 000 
37, 000 

38,  000 

39,  000 

40,  000 

41,  000 

42,  000 
43, 000 
44, 000 

.001225 

.  000175 

9,'  000 

9,  250 

9,  500 

9, 750 
10.  000 
10, 250 

. 001275 

. 000050 

.  001300 

. 000025 

.  001325 

. 000025 

. 001375 

. 000050 

Elastic  limit. 

.  001550 
. 003250 

. 000175 
.  001700 

. 000125 

.  000125 

10,  500 

.  004450 

. 001200 

10, 750 

. 006000 

. 001550 

11,000 
11, 250 
11,500 
12, 000 

12,  500 

13,  (*00 

13,  500 

14,  000 

14,  500 

15,  000 
15,  500 
15, 980 

. 007925 

. 001925 

45,  000 

46,  000 

. 009500 

.  001575 

013750 

. 004250 

48, 000 
50,000 
52,  000 
54, 000 
56,  000 
58,  000 
60,  000 
62,  000 
63, 920 

.  016125 

. 002375 

. 018750 

. 002625 

.  021500 

. 002750 

. 024500 

.  003000 

. . . 

.  028125 

.  003625 

. 032000 

. 003875 

. 036500 

.  004500 

. 041750 

.  005250 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . . .  pounds . .  63, 920 

Elastic  limit  per  square  inch  of  original  section . do. . .  39,  000 

Elongation  per  inch  after  rupture . inch..  .0550 

Elongation  per  inch  under  strain  at  elastic  limit . do...  .001375 

Reduction  in  diameter  at  point  of  rupture . do...  .064 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  21.  4 

Position  of  rupture . . at  neck 

Character  of  broken  surface . silky,  spongy;  40  per  cent  of  surface  dark  colored.  Opened  cracks 

in  stem  in  vicinity  of  fracture. 

Elongation  of  inch  .sections . ".10*,  ".04,  ".04,  ".04 

H.  Ex.  161 - 10 
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10-INCH  WIRE-WOUND  RIFLE 


No.  4334. 


IVIfirks  ^ 

Diameter,  ''.565. 

Sectional  area,  .25  square  inch. 
Gauged  length,  4". 

Specimen  has  a  spongy  stem. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set 

Successive 

■ 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

2.50 

1. 250 

2.500 

3,  750 

5,  000 

6,  250 

6. 750 

7,  000 

7. 250 

7. 500 

7,  750 

8,  000 

8,  250 

8,  .500 

8.750 

9,  000 

9.500 
10,  000 
10,  .500 
11,000 
11,500 
12,  000 

Founds. 

1,000 

5,  000 
10,  000 
15,  000 
20, 000 
25,  000 

27,  000 

28,  000 

29,  000 

30,  000 

31,  000 

32,  000 

33,  000 

Inch. 

0. 

. 000125 
.  000300 

Inch. 

0. 

. 000125 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000175 

.  000500 

. 000200 

.  000700 

.  000200 

.  000875 
.  000950 

.  000175 

.  000075 

Elastic  limit. 

. 003200 

.  002250 

. 004375 

.001175 

.  007650 
.  0111.50 

.  003275 
.  003500 

.  006550 

. 006550 

.  012875 

.  001725 

.  014300 

. 001 425 

34,  000 

35,  000 

36,  000 
38, 000 
40,  000 
42, 000 
44,  000 
46,  000 
48,  000 

.  016000 

.  001700 

. 017750 
.0212 

.001750 
.  003450 

. 016300 

. 009750 

.0250 

.  0038 

.0312 

.  0062 

.0350 

.0038 

.0400 

.  00.50 

.0475 

.0075 

.0600 

.0125 

12,  500 
13, 000 
13, 160 

50,  000 
52,  000 
52,  640 

..0675 

.0075 

.0850 

.0175 

/’ 

Tensile  strength. 

General  summary 

Tensile  strength  per  square  inch  of  original  vsection . 

Elastic  limit  per  square  incli  of  original  section . 

Elongation  per  inch  after  ru})ture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Keduction  in  diameter  at  i)ointof  rupture . 

Reduction  in  area  after  rupture,  per  cent  of  original  section. 

Position  of  rupture . 

Character  of  broken  surface . 

Elongation  of  inch  sections . 


. pounds..  52,640 

. do...  27,000 

. inch..  .1050 

. do...  .000950 

. do...  .074 

. . .  24.6 

. 1".9  from  the  neck 

silky;  40  per  cent  of  surface  spongy 
. . . ".09,  ".20*,  ".07,  ".06 
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No.  4336. 

Marks,'  ^  ^2 

Diameter,  ''.565. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3". 

Specimen  has  a  spongy  stem. 


Applied  loads. 

'Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

250 

1,000 

1,250 

5, 000 

2,  500 

10, 000 

3, 750 

15, 000 

5, 000 

20,  000 

5, 250 

21, 000 

5,500 

22, 000 

5, 750 

23,  000 

6,  000 

24,  000 

6,  250 

25,  000 

6,  500 

26,  000 

6,  750 

27, 000 

7,  000 

28,  000 

7, 250 

29, 000 

7,  500 

30, 000 

8,  000 

32,  000 

8,  500 

34, 000 

9,  000 

36, 000 

9, 100 

36,  400 

Elongation 
per  inch. 


Inch. 


0. 


, 000100 
,  000333 
, 000500 
. 001100 


. 001233 
.  001667 
. 002033 
.  003000 
. 004067 
. 005500 
.  006833 
. 009333 
.011667 
. 015000 
.0200 
.  0250 
.0317 


Successive 
elongation 
per  inch. 


Inch. 

0. 

. 000100 
. 000233 
. 000167 
. 000600 


. 000133 
. 000434 
. 000366 
. 000967 
.  001067 
.  001433 
. 001333 
.  002500 
. 002334 
. 003333 
.0050 
.0050 
.0067 


Permanent 

set. 

Successive 

permanent 

set. 

Inch. 

0. 

0. 

Inch. 

0. 

. 000333 

.  000333 

.  003233 

.  002900 

.  010533 

. 007300 

Eemarks. 


Initial  load. 


Elastic  limit  below 
20,000  pounds  per 
square  inch. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section . . . pounds . .  36,  400 

Elastic  limit  per  square  inch  of  original  section . below  20, 000  j)ouiuls 

Elongation  per  inch  after  rupture . inch. .  .  0600 

Reduction  in  diameter  at  point  of  rupture . do. . .  .  085 

Reduction  in  area  after  rupture,  per  cent  of  original  section . .  27.  6 

Position  of  rupture . ".5  from  the  neck 

Character-of  broken  surface - silky,  45  per  cent;  balance  of  surface  dark-colored  unsound  metal, 

which  formed  the  walls  of  spongy*  place  in  the  casting.  The  metal  was  spongy  at  the  opposite  end 
of  the  specimen,  with  small  blowholes  along  the  length  of  the  stem. 

Elongation  of  inch  sections . ".12*,  ".03,  ".03 
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No.  4395. 

Marks, 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  4^'. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Kemarks. 

- 

Founds. 

250 

1,  250 

2,  500 

5,  000 
7,500 

Pounds. 

1,  000 

5, 000 

10, 000 
20,  000 
30,  000 

35, 000 

Inch. 

0. 

.000150 

Inch. 

0. 

.0001,50 

Inch.  • 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  .000400 

.  000250 

. 000700 

.  000300 

. 

. 001025 

.  000325 

0. 

8i  750 

.001225 

.  000200 

9,  000 

9,  250 

9,  500 
9,750 
10,  000 

10,  250 
10, 500 

10. 750 
11, 000 
11,250 

11,  500 

11.750 

12,  000 

36,  000 

37,  000 

38,  000 

39,  000 

40,  000 

41,  000 

42,  000 

43,  000 

44, 000 

45,  000 

46,  000 

47,  000 

48,  000 

49,  000 

50,  000 
52,  000 
54, 000 

56,  000 

58, 000 

60,  000 

62,  000 

. 001275 

. 000050 

.  001300 

.  000025 

. 001325 

.  000025 

, 

.  001375 

. 000050 

.  001425 
. 001450 

. 000050 
.  000025 

.  000025 

.  000025 

.  001500 

. 000050 

.001525 

.  000025 

.  001550 

.  000025 

.  001575 

. 000025 

Elastic  limit. 

.  008250 

.  006675 

.  009200 

•  .  000950 

. 012500 

.  003300 

12,  250 
12,  500 
13,000 
13, 500 
14,  000 
14,  500 

. 014500 

.  002000 

.016250 

.001750 

. 018250 

. 002000 

. 021625 

. 003375 

. 024500 

.  002875 

. 027900 

.  003400 

15'  000 

. 032000 

.  004100 

15;  500 
16,  000 

16,  500 

17,  000 

. 035300 

.  003300 

64;  000 

66,  000 

68,  OOO 

.0425 

.0072 

.0475 

.  0050 

.  0525 

.0050 

17;  500 
18,  000 
18, 500 
19, 000 
19,  500 
19,  710 

70, 000 

72, 000 

74, 000 

76,  000 

78,  000 

78, 840 

.0600 

.0075 

.0700 

.  0100 

.0775 

.0075 

.  1000 

.  0225 

.1275 

.  0275 

.1700 

.  0425 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  78,840 

Elastic  limit  per  square  inch  of  original  section . do. . .  45.000 

Elongation  per  inch  after  rupture . inch . .  .2125 

Elongation  ]»er  inch  under  strain  at  elastic  limit . do...  .001575 

lieduction  in  diameter  at  ])oint  of  rupture . do. . .  .104 

Eeduction  in  area  after  rupture,  per  cent  of  original  section .  33.5 

Position  of  rupture . ".75  from  the  neck 

Character  of  broken  surface . silky,  oblique 

Elongation  of  inch  sections . ".13,  ".17.  22,  ".33*’ 
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m.  4393. 

Marks, 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  4''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

• 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Founds. 

250 

1,  250 

2,  500 
5,000 

7,  500 
8,750 
9,000 

9,  250 

9,  500 

9,  750 

10,000 
10,  250 
10, 500 
10,  750 
11,000 

Pounds. 
1,000 
5,000 
10, 000 
20,  000 

Inch. 

0. 

.  000150 

Inch. 

0. 

.  0001.50  * 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000325 

. 000175 

.  000725 

. 000400 

30;  000 
35, 000 
30,  000 
37,  000 
38, 000 
39,000 

.  001050 

. 000325 

0. 

.  001250 

. 000200 

. 001275 

.  000025 

. 001300 

. 000025 

. 001325 

.  000025 

- 

.  001375 

. 000050 

40;  000 
41, 000 
42,  000» 
43,000 
44,  000 
45, 000 
46, 000 

. 001425 

. 000050 

0. 

. 001475 

.  000050 

.  001500 

. 000025 

.001525 

.  000025 

- 

.  001550 

.  000025 

li; 250 

11,  500 
■  11,750 

12,  OOO 
12,  250 
12,  500 

.  001.575 

.  000025 

Elastic  limit. 

. 007500 

.  005925 

47; 000 

48,  000 
49, 000 
50,  000 
52,  000 

. 009625 

.002125 

. 013125 

.  003500 

. 014500 

.  001375 

.  015500 

.001000 

• 

13i 000 

.  018250 

.  002750 

• 

13, '  500 

14,  000 

14. 500 

15,  000 

15. 500 

54;  000 

56,  000 
58, 000 
60,  000 
62,  000 
64,  000 
66,  000 
68, 000 
70, 000 

. 020750 

. 002500 

. 023500 

. 002750 

.  026500 

. 003000 

. 030000 

. 003500 

. 033625 

. 003625 

- 

16,  000 
16,  500 
17,000 
17, 500 
18,  000 
18,  500 

. 038750 

. 005125 

/ 

.0425 

. 003750 

.0500 

.0075 

.0550 

.  0050 

72;  000 

74, 000 
76,  000 
78,  000 
80, 000 

.0625 

.  0075 

.0725 

.  0100 

19i 000 

.0850 

.0125 

19;  500 
20,  000 

.1050 

.  0200 

.2000 

.0950 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  80,  000 

Elastic  limit  per  square  inch  ot  original  section . . . do. . .  45, 000 

Elongation  per  inch  after  rupture . .inch . .  .1 550 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001575 

Keduction  in  diameter  at  point  of  rupture . do...  _  .084 

Keduction  in  area  after  rupture,  per  cent  of  original  section .  '  27.  6 

Position  of  rupture . 1".7  from  the  neck 

Character  of  broken  surface . silky,  oblique;  opened  cracks  in  surface  of  stem 

Elongation  of  inch  sections . ".10,  ".15,  ".23,  ".14 
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Hoop  O3. 

Ho.  4337. 

Marks, 

Diameter,  ".5G3, 

Sectional  area,  .25  square  inch. 
Gauged  length,  3. 

Specimen  has  spongy  stem. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Hem  arks. 

• 

Pounds. 

250 

1  250 

Pounds. 

1,000 

5,  000 
10,  000 
15,  000 
20.  000 

Inch. 

0. 

.  000200 

Inch. 

0. 

. 000200 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2,  500 

3, 750 

5,  000 

6,  250 

7, 500  ^ 

7,  750 

8,  000 

8,  250 

8,  500 

.  000367 

.000167 

. 000600 

.  000233 

. 000733 

.000133 

0. 

25,  000 

. 000967 

. 000234 

30,  000 

31,  000 

.001200 
. 001267 

. 000233 
. 000067 

.  . 000067 

.  000067 

32,  000 

33,  000 

. 001333 

.  000066 

• 

. 001367 

. 000034 

34, 000 

. 001400 

, 000033 
.  000033 
.  000034 

8,  750 

9,  000 

35, 000 

36,  000 

37,  000 

.001433 
. 001467 

. 000167 

.  000100 

9,  250 

9,  500 

. 001533 

.  000066 

-- 

38, 000 

39,  000 

40,  000 

41,  000 

. 001600 

.  000O67 

Elastic  limit. 

9,  750 
10,  000 
10,  250 
10,  500 

. 001700 

.  000100 

. 001833 
.  002000 

.  000133 
.000167 

. 000333 

.  000166 

42,  000 

.  002100 

.  000100 

10, 750 

43' 000 

.  002300 

. 000200 

11, 000 
11,250 

11. 500 

11,  750 

12,  000 
12,  250 

12,  500 

13,  000 

13,  500 

14,  000 

14. 500 
15, 000 

15,  500 

16,  000 

44;  000 

45, 000 

46,  000 

47,  000 

48,  000 

. 002500 

. 000200 

. 002700 
. 003067 

. 000200 
.  000367 

.  001000 

. 000667 

. 003267 

.  000200 

.  003600 

. 000333 

49;  000 

50, 000 
52,  000 
54, 000 
56,  000 
58, 000 

.  003900 

.  000300 

.  004733 
.  006567 

.  000833 
.  001834 

. 002733 

. 001733 

.  008033 

.  001466 

.  009900 

.001867 

.  011067 

.  01tl767 

60i  000 
62,  000 
64,  000 
66,  000 

.013733 

.  002066 

• 

.  016000 

.  002267 

.019107 

.  003167 

'V 

16, 500 
17, 000 
17, 410 

.021333 

.  002166 

/ 

68;  000 
69,  640 

. 023733 

.  002400 

Tensile  stren.crth. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  69,  640 

Elastic  limit  per  square  inch  of  original  section . do. . .  38, 000 

Elongation  per  inch  after  rupture . inch..  .  0267 

Elongation  per  inch  under  strain  at  elastic  limit . do...  .  001600 

deduction  in  diameter  at  point  of  rupture . do. . .  .  013 

Keduction  in  area  after  rupture,  per  cent  of  original  section .  4.8 

Position  of  rupture . ".3  from  the  neck 

Character  of  broken  surface - granular;  iO  per  cent  of  surface  occupied  by  dark-colored  spongy  spots 

Elongation  of  inch  sections . . . ".01,  ".03,  ".04* 
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No.  4380. 

Marks,  ^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  4''. 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2. 500 
5,  000 

7.500 
8, 750 

10, 000 

10,  250 

10,  500 

10,  750 
11, 000 
11, 250 

11,  500 
11,750 

12,  000 

12,  250 

12,  500 

13,  000 

13,500 
14, 000 

14,  500 

15,  000 

15,  500 
16, 000 

16,  500 
17, 000 
17, 180 


inch. 


Pounds. 
1,000 
5,  000 
10, 000 
20,  000 
30, 000 
35,  000 
40,  000 
41, 000 


43, 000 
44,000 

45,  000 

46,  000 

47,  000 

48,  000 
49, 000 
50,  000 
52,  000 
54, 000 
56,  000 
58,  000 
60,  000 
62, 000 
64,  000 
66,  000 
68,  000 
68, 720 


Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 

set. 

Successive 

permanent 

set. 

Kemarks. 

Inch. 

\  0. 

i  .  000100 

Inch. 

0. 

.000100 

Inch. 

0. 

0. 

. 

Inch. 

0. 

Initial  load. 

!  .  000300 

. 000200 

j  . 000700 

. 000400 

j  . 001025 

.  000325 

0- 

1  . 001200 

. 000175 

!  .  001375 
j  .  001425 
!  . 001475 

.000175 
. 000050 

. 000025 

.  000025 

. 000050 

. 

Elastic  Umit. 

i  . 012500 

.011025 

i  .014200 

. 001700 

. i . . . 

!  .016750 

.  002550 

1  . 020875 

.  004125 

. 1 . 

1  . 022450 

.  001575 

. . 

i  . 023750 

.001300 

1 

. 025250 

. 001500 

1 

.  027250 

. 002000 

. 1 . 

.  029450 

.  002200 

. 1 

.0325 

. 003050 

I 

1 

.0400 

.0075 

. 1 . 

.  0450 

.0050 

. 1 . . . 

1  . 0500 

.OOqO 

.0100 

i  .  0600 

. 1 . 

1  . 0725 

.0125 

1  . 0825 

.0100 

. 1 . 

......... _ 1............ 

!  . 1050 

.0225 

1 

.1375 

.0325 

i 

.1875 

.0500 

. ! . 

Tensile  strength. 

. . 

J 

General  summary. 


Tensile  strengtli  per  .square  inch  of  original  section . pounds..  68,  720 

Elastic  limit  per  .square  inch  of  original  section . do. . .  42, 000 

Elongation  per  inch  after  ruj)ture . inch. .  .  2150 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001475 

Keduction  in  diameter  at  point  of  rupture . . . do. . .  .  114 

deduction  in  area  after  rupture,  per  cent  of  original  section .  36.  4 

Position  of  rupture . 2'M5  from  the  neck 

Character  of  broken  surface . silky,  irregular  oblique;  opened  cracks  in  surface  of  stem 

Elongation  of  inch  sections . ".19,  ".33*,  ".19,  ".15 
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m.  4338. 

Marks,  g> 

Diameter,  ".5G5. 

Sectional  area,  .25  square  incli. 
Gauged  length,  3". 


Applied  loads. 

Elongalion 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,  250 

Foim  ds. 

1,  000 

5,  000 

Inch. 

0. 

. 000067 

Inch. 

0. 

. 000067 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2,  500 

3.  750 

10,'  000 

.  000200 

. 000133 

15;  000 

.  000367 

.  000167 

5,  000 
6,250 

7,  500 

8.  750 

20; 000 
25, 000 
30,  000 
35, 000 

.  000533 

.  000166 

0. 

.  000700 

. 000167 

. 000933 

. 000233 

0. 

.001100 

. 000167 

0. 

9.  000 

36,  000 

.001167 

. 000067 

9,  250 

37,  000 

38,  000 
39. 000 

. 001267 

. 000100 

9,  500 

. 001300 

. 000033 

9i  750 

. 001333 

.  000033 

loi  000 
10,  250 
10,  500 

10,  750 
11,000 

11,  250 

11,  500 
11,750 
12, 000 

12,  250 

40, 000 
41, 000 
42,  000 

.  001367 
.  001400 

.  000034 
.  000033 

. 000033 

. 000033 

. 001433 

.  000033 

43;  000 

44,  000 
45, 000 
46,  000 

.  001533 

. 000100 

.001633 

.  0001 00 

.  001700 
. 001733 

. 000067 
.  000033 

. 000033 

0. 

47,  000 

48,  000 

.001800 

.  000067 

Elastic  limit. 

. 001933 

.  000133 

49; 000 

50, 000 

51,  000 

52,  000 

53,  000 

54,  000 

.  002033 

. 000100 

12,  500 
12,750 

13,  000 

. 002200 
. 002400 

.000167 
.  000200 

. 000300 

. 000267 

.  002667 

.  000267 

• 

13; 250 

13.  500 
14, 000 

14,  500 

.  002967 

.  000300 

. 004000 

. 001033 

.56;  000 
58,  000 
60,  000 

. 005567 

. 001567 

.  007267 

.  001700 

15,  000 

15,  500 

16,  000 

.  009500 

.  002233 

62,  000 
64,  000 
65, 280 

.  011400 

.  001900 

.013667 

.  002267 

16,  320 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  65,  280 

Elastic  limit  per  square  inch  of  original  section . do. ..  47,  000 

Elongation  per  inch  after  riiptufe . inch . .  .  0200 

Elongation  .per  inch  under  strain  at  elastic  limit . . . do. . .  .  001800 

Reduction  in  diameter  at  point  of  rupture . do. . .  .  015 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  4.  8 

Position  of  rupture . . . ?.  .1"  from  the  neck 

Character  of  broken  surface . gi'anular;  20  per  cent  of  surface  occupied  by  spongy  metal 

Elongation  of  inch  sections . 01,  01,  'h  04* 
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Ko.  4387. 


Marks,  ^ 

Diameter,  ''.504. 

Sectional  area,  .25  square  inck. 
Gauged  length,  4". 


Applied  loads. 

Elonj^ation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

To^. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,  250 

2,  500 
5,000 

7,  500 

8, 750 

10,  000 
10,  250 
10, 500 
10, 750 
11, 000 

Pounds. 
1,000 
5,000 
10, 000 

Inch. 

0. 

. 000125 

Inch. 

0. 

. 000125 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000300 

. 000175 

* 

20,  000 
30, 000 
35, 000 
40,  000 

. 000575 

. 000275 

\ 

.  000925 

. 000350 

0. 

.001100 

. 000175 

. 001275 

. 000175 

0. 

41,"  000 

.001300 

.  000025 

Elastic  limit. 

42; 000 

43,  000 

. 013500 

.  012200 

' 

. 015375 

. 001875 

44^  000 

.  018950 

.  003575 

11,  250 

45,  000 

46,  000 

.  019950 

.  001000  ’ 

li;  500 
11,750 
12, 000 
12, 250 
12, 500 
13,  000 

13,  500 
14, 000 

14,  500 

. 021675 

. 001725 

47;  000 

48,  000 

49,  000 

50,  000 
52, 000 
54,  000 
56,  000 
58,  000 
60,  000 
62,  000 

. 023050 

.  001375 

. 025000 

.  001950 

. 026875 

.001875 

- 

. 029125 

. 002250 

.  0325 

. 003375 

.0375 

.  0050 

.0450 

.0075 

.  0500 

.  0050 

15.  000 

15,  500 

16,  000 

16,  500 

17,  000 

.  0575 

.  0075 

.  0700 

.0125 

64i  000 

.  0800 

.  0100 

66; 000 
68, 000 

.1000 

.  0200 

_ 

.  1250 

.  0250 

17, 360 

69, 440 

.1950 

.0700 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  originm  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit. . 

Eeductiou  in  diameter  at  point  of  rupture . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture . 

Character  of  broken  surface . . . . 

Elongation  of  inch  sections . 


. pounds..  G9,  440 

. do...  41,000 

. inch..  .2450 

. ....do...  .001:500 

. L..do...  .104 

.  49. 7 

. ".60  from  the  neck 

silky,  irregular,  oblique 
_ J".40*,  ".24,  ".20,  ".14 
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No.  4339. ' 

Marks,  ^  S*  . 

Diameter,  ^'.564. 

Sectioual  area,  .25  square  inch. 

Ganged  length,  3'^, 

Specimen  has  spongy  stem. 


Applied  loads. 

Elongation 
per  inch. 

Successiv 

Total. 

Per  square 
inch. 

elongatioi 
per  inch 

Pounds. 

Pounds. 

Inch. 

Inch. 

250 

1,  000 

0. 

0. 

1,250 

5.  000 

.  000200 

. 000200 

2,  500 

10,  000 

.  000400 

. 000200 

3,  750 

15,  000 

. 000600 

.  000200 

5, 000 

20,  000 

. 000833 

.  000233 

0,  250 

25, 000 

. 001067 

. 000234 

7,  500 

30,  000 

. 001500 

. 000433 

7,  750 

31,  000 

. 001667 

. 000167 

8,  000 

32,  000 

. 001767 

. 000100 

8,  250 

33,  000 

. 001833 

. 000060 

8,  500 

34,  000 

. 002000 

. 000167 

8,  750 

35,  000 

. 002100 

.  000100 

9,  000 

36,  000 

. 002400 

. 000300 

9,  250 

37,  000 

.  002600 

.  000267 

9,  500 

38, 000 

. 002867 

. 000267 

9,750 

39,  000 

. 003100 

. 000233 

10,  000 

40, 000 
42,  000 

. 003267 

.  000167 

10,  500 

.  003833 

.  000566 

11,000 

44,  000 

. 004733 

. 000900 

11,  500 

46,  000 

.  005833 

.001100 

12, 000 

48,  000 

.  007500 

. 001667 

12,  500 

50, 000 

.  009333 

. 001833 

13,  000 

52,  000 

.  011500 

.  002167 

13,  500 

54,  000 

.013667 

. 002167 

14,  000 

56,  000 

.  016333 

. 002666 

14,  500 
14,  610 

58,  000 
58,  440 

.  020000 

.  003667 

Permanent 

set. 

Successive 

permanent 

set. 

Inch. 

0. 

0. 

Inch. 

0. 

.  000033 

.  000033 

.  000400 

.  000367 

.  000967 

. 000567 

. 001933 

. 000966 

Remarks. 


Initial  load. 


Elastic  limit  below  30,- 
000  pounds  per  square 
inch. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  58, 440 

Elastic  limit  per  square  incli  of  original  section . below  30,  00  pounds 

Elongation  per  inch  after  rupture . ineli . .  .  0267 

Reduction  in  diameter  at  point  of  rupture . . . . do. . .  .  014 

Reduction  in  area  after  rupture,  per  cent  of  original  section . .  4.  8 

Position  of  ruidure . at  middle  of  stem 

Character  of  broken  surface . granular,  45  per  cent;  dark  spongy,  55  per  cent 

Elongation  of  inch  sections . ".00,  ".08*,  ".00 
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No.  4388. 

Marks,  ^ 

^  Diameter,  ^'.564. 

Sectional  area,  .25  squarewncli. 
Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

Pounds. 

1,000 

5,  000 
10,  000 
20, 000 
30,  000 

35,  000 

36,  000 
37, 000 
38, 000 
39, 000 
40,000 

41,  000 

42,  000 

43,  000 
44, 000 
45, 000 

46,  000 

47,  000 

48,  000 

49,  000 

Inch. 

0. 

.  000125 

Inch. 

0. 

. 000125 

Inch. 

0. 

0. 

Inch. 

0. 

s 

Initial  load. 

2,  500 

5,  000 
7,500 
8,750 

'  . 000300 

. 000175 

. 000675 

. 000375 

.  001025 

.  000350 

0. 

.  001250 

.  000225 

9'  000 

.  001275 

.  000025 

j 

250 

.  001325 

.  000050 

"  “i . . 

Elastic  limit. 

9'  500 

.  006875 

.  005550 

. 1 . V... 

9;  750 
10, 000 
10,  250 
10,  500 

10,  750 

11,  000 

11,  250 
11, 500 
11,750 

12,  000 
12, 250 
12,  500 

.  010875 

. 004000 

1 

.  013750 

. 002875 

.  017750 

.  004000 

. 019500 

. 001750 

*0 

.  020750 

.  001250 

.  022750 

.  002000 

.  024750 

.  002000 

. 027000 

. 002250 

.  028500 

. 001500 

. 031250 

.  002750 

. 033125 

.  001875 

50;  000 
52,  000 
54,  000 
56,  000 
58,  000 
60,  000 

. 036250 

.  003125 

13,'  000 

. 041750 

. 005500 

13;  500 
14, 000 
14, 500 
15,  000 

15,  500 

16,  000 

.0500 

. 008250 

.0550 

.0050 

.0675 

. 0125  • 

■  • 

.0800 

.0125 

9 

62;  000 
64,  000 

.1000 

.0200 

.1350 

.0350 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Reduction  in  diameter  at  point  of  rupture . 

Reduction  in  area  after  rupture,  per  cent  of  original  section . 

Position  of  rupture . . 

Character  of  broken  surface,  .silky,  oblique;  contains  spongy  spot. 
Elongation  of  inch  sections . 


. . pounds..  64,000 

. do...  37,000 

. inch..  .1450 

. do...  .001325 

. do...  .074 

.  24. 6 

. ".25  from  the  neck 

Opened  cracks  in  surface  of  stem 
. ".10,  ".13,  ".14,  ".21* 
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Hoop  C5. 

No.  4367. 

Marks,  ^  f 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 
Ganged  length, 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Founds. 

250 

1,250 

2,  500 

Pounds. 

1,  000 

5,  000 
10, 000 
15,  000 
20,  000 

Inch. 

0. 

. 000125 

Inch. 

0. 

.000125 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

. 000300 

.000175 

3,  750 

.  000450 

. 000150 

5,  000 

. 000650 

.  000200 
. 000125 

6,  250 

25,  000 

. 000775 

7,  500 

8,  750 

30,  000 
35,  000 
40, 000 
45, 000 

. 000975 

.  000200 

0. 

'  .001175 

.  000200 

10, 000 
11,  250 

. 001300 

. 000125 

0. 

. 001475 

. 000175 

12, 500 

12,  750 

13,  000 
13,  250 

50;  000 
51,  000 

. 001700 

. 000225 

0. 

. 001750 

.  000050 

52,  000 

. 001800 

.  000050 

Elastic  limit. 

53, 000 

. 001925 

.000125 

13. 500 

13,  750 
14, 000 
14, 250 

14,  500 

14,  "750 

15,  000 

15,  500 

16,  000 

16,  500 

17,  000 

17,  500 

18,  000 
18,  500 
19, 000 

19. 500 

54,  000 

55,  000 

56,  000 

57,  000 

58,  000 

59,  000 

60,  000 

.  002050 

.  000125 

.  002150 

. 000100 

. 002525 

.  000375 

. 062775 

.  000250 

.  007000 

. 004225 

. 008000 

.  001000 

. 008500 

.  000500 

62i  000 

64,  000 
66,  000 
68,  000 
70,  000 
72,  000 
74,  000 
76,  000 
78, 000 
80,  000 
82,  000 
84, 000 

. 009875 

. 001375 

.011200 

.001325 

.012400 

. 001200 

. 013875 

. 001475 

. 015275 

.  001400 

. 017000 

. 001725 

.  018750 

.  001750 

. 020575 

.001825 

. 022500 

.  001925 

20i  000 

20, 500 
21,  000 

21,  500 

22,  000 
■  22, 500 

23,  000 

. 024500 

. 002000 

. 026500 

.  002000 

. 028500 

.  002000 

86;  000 
88,  000 
90,  000 

. 031250 

. 002750 

.0325 

.001250 

.0375 

.0050 

92;  000 

94,  000 
96,  000 
98, 000 
100,  000 

.0425 

.0050 

23'  500 

.0450 

.  0025 

24;  000 

24, 500 

.0500 

.0050 

.0550 

.0050 

25;  000 

25,  500 

.0600 

.0050 

102;  000 

.0725 

.0125 

26,  000 
26, 470 

104,  000 
105, 880 

.0825 

.0100 

.1250 

.0425 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . j . 

Elongation  per  inch  under  strain  at  elastic  limit . . 

Reduction  in  diameter  at  point  of  rupture . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section.. 

Position  of  rupture . . 

Character  of  broken  surface . . 

Elongation  of  inch  sections . 


..pounds..  105,880 

. do...  52,000 

. inch..  .1575 

. . do...  .001800 

. do...  .114 

.  36. 4 

,  .".9  from  the  neck 

. fine  silky 

".09, 'Ml, 'M4,  ".29 
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I 


No.  4379. 

^  Marks* 

Diameter^  ^'.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  4:".  ’  - 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

• 

Pounds. 

250 

1,  250 

2,  500 

5, 000 

7,  500 

8,  750 
9,000 
9,250 

9,  500 

9,  750 

10,  000 
10.  250 

Pounds. 

1, 000 
_  5, 000 

10, 000 
20, 000 
30, 000 
35,  000 
36, 000 
37, 000 
38, 000 
39, 000 
40,  000 

Inch. 

0. 

,  000100 

Inch. 

0. 

. OOOlOO 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.000275 

.  000175 

. 000650 

. 000875 

. 000975 

. 000325 

0. 

.001175 

.  000200 

. 001200 

.  000025 

. 001225 

. 000025 

. 001275 

. 000050 

. 001300 

000025 

. 001325 

. 000025 

0. 

4i;  000 
42,  000 
43, 000 

44,  000 

45,  000 
46, 000 
47, 000 

.  001375 

.  000050 

10. 500 
10, 750 
11,  000 
11,  250 

11.500 

11,  750 

12,  000 
12,  250 
12,  500 

12,  750 

13,  000 
13.  500 

. 001425 

. 000050 

.  001450 

. 000025 

Elastic  limit. 

. 001525 

.  000075 

.  006875 

. 005350 

. 008050 

.001175 

. 013500 

.  005450 

48, 000 
49, 000 
50,-000 
51,000 

. 014000 

. 000500 

.  0147.50 

. 000750 

. 015950 

. 001200 

. 017000 

.  001050 

52,  000 
54, 000 
56,  000 
58, 000 
60,  000 
62,  000 
64,  000 
66,  000 
-  68,000 
70, 000 
72,  000 
74, 000 
76. 000 

. 018000 

. 001000 

. 020450 

. 002450 

14,  000 

. 022875 

. 002425 

14,  .500 
16,  000 

15.500 
16, 000 

16. 500 

17,  000 

17. 500 

18,  000 
18.  500 

.  025.500 

. 002625 

.  0275 

.0020 

.0300 

.  0025 

.0350 

.  00.50 

.0425 

.  0075 

.0475 

.  0050 

.0525 

.  0050 

.0575 

.  0050 

.0650 

.  0075 

19,  000 
19,  500 

.0750 

.  0100 

78,  000 
80,  000 
81,  680 

.0875 

.  0125 

20 ’ 000 

.1000 

.  0125 

20; 420 

Tensile  strength. 

General  'summary. 


% 

Tensile  strength  per  square  inch  of  original  section . pounds. .  81,  680 

Elastic  limit  per  square  inch  of  original  section . do. . .  48,  000 

Elongation  per  inch  after  rupture . inch. .  .  1400 

Elongation  per  inch  under  strain  at  elastic  limit . . do. ..  .  001450 

Reduction  in  diameter  at  point  of  rupture . do. . .  .  054 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  18.  8 

Position  of  rupture . ".75  from  the  neck 


(’haracter  of  broken  surface . granular,  flaky,  radiating  from  a  spongy  spot  at  the  circumference. 

Opened  a  series  of  cracks  along  the  surface  of  the  stem. 

Elongation  of  inch  sections . 


".11,  ".12,  ".14,  ".19* 
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1^0.  4405. 

Marks, 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Kemarks. 

Povnds. 

250 

1,  250 

Pouvdi. 

1,  000 

5,  000 
10,  000 

Inch. 

0. 

. 000075 
. 000250 

Inch. 

0. 

. 000075 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2, 500 

3,  750 

. 000175 

15, 000 

. 000400 
. 000575 

.000150 

5, 000 

6,  250 

20,  000 
25,  000 
30,  000 

. 000175 

. 000750 

.  000175 

7,  500 
7,750 

8, 000 

8, 250 

8, 500 

8,  750 

9,  000 

9,  250 

9,  500 

9,  750 

10, 000 
10, 250 
10, 500 
10, 750 
11,000 
11,  250 

. 000950 

. 000200 

0. 

3i;  000 

. 001000 

.  000050 

Elastic  limit. 

32,  OOO 
33, 000 
34, 000 

35,  000 

36,  000 

37,  000 
38, 000 
39, 000 
40, 000 
41,  000 
42, 000 
43, 000 
44, 000 

45,  000 

46,  000 
47, 000 

48,  000 

49,  000 

50,  000 
52,  000 
54,  000 
56,  000 

. 001150 

. 000150 

. 003200 

.  002050 

. 006625 

. 003425 

.  008800 

. 002175 

. 009925 

.001125 

.011250 
. 012675 

.001325 

.001425 

. 013750 

. 001075 

. 015250 

. 001500 

.016625 

.001375 

.  018125 

. 001500 

. 019500 

.  001375 

.021250 

. 001 750 

. 022750 

.  001500 

- 

llj  500 

. 024625 

. 001875 

11, 750 

.  026250 

.  001625 

12,  000 
12, 250 
12,  500 
13, 000 
13, 500 
14, 000 

14,  500 

15,  000 

. 028500 

. 002250 

. 030250 

. 001750 

. 033000 

. 002750 

.  0375 

.0045 

.  0450 

.0075 

.0525 

.0075 

58;  000 
60,  000 

.0650 

.0125 

.0750 

.0100 

15;  540 

62;  160 

Tensile  strength. 

General  summary 


Tensile  strength  per  square  inch  of  original  section . pounds. .  62, 160 

Elastic  limit  per  square  inch  of  original  section . . . .do. . .  31, 000 

Elongation  per  inch  after  rupture . . . /. . inch . .  .0900 

Elongation  y)er  inch  under  strain  at  elastic  limit . do...  .  OOlOOO 

Eeduction  in  diameter  at  poiut  of  rupture . do. ..  .  044 

Eeduction  in  area  after  rupture,  per  cent  of  original  section .  15. 0 

Position  of  rupture . 1".25  from  the  neck 


Character  of  broken  surface . 85  per  cent  granular,  15  per  cent  silky,  with  a  spongy  line  of  metal 

Elongation  of  inch  sections . . . ".09,  "J.1,  ".08,  ".08 
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No.  4502. 

Marks, 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 
Ganged  length,  4". 


Apijlied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2,500 

3,  750 

5,  000 

6,  250 

7,  500 

Pounds. 

1,  000 

5, 000 
10, 000 
15,  000 
20, 000 
25, 000 
30,  000 

Inch. 

0. 

. 000075 

Inch. 

0. 

. 000075 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000275 

. 000200 

1 

. 000450 

.  000175 

. 000600 

.000150 

. 000800 

.  000200 

. 000975 

. 000175 

0. 

7, ’  750 

8.  000 

31 ; 000 
32.  000 

. 001000 

.  000025 

. 001025 

. 000025 

8,  250 

8,  500 

8,  750 

9,  000 

9,  250 

9,  500 

33,  000 

. 001050 

. 000025 

s 

34,  000 
35, 000 

. 001075 

.  000025 

.001100 

. 000025 

0. 

36, 000 
37,  000 
38, 000 

39,  000 

40,  000 
41, 000 
42,  000 
43, 000 
44,  000 
45, 000 

46,  000 

47,  000 

48,  000 

49,  000 

.  001150 

. 000050 

.  001200 

. 000050 

. 001225 

. 000025 

9,  750 
10,  000 
10,  250 
10,  500 
10,  750 

. 001250 

. 000025 

. 001275 
. 001300 

. 000025 
. 000025 

. 000025 

.  000025 

.  001325 

. 000025 

. 001375 

. 000050 

Elastic  limit. 

11,  000 
11,  250 

.  001500 

. 000125 

.  021250 

. 019750 

11,  500 
11,750 

12,  000 

. 022275 

. 001025 

* 

.  023750 

.  001475 

.  026000 

.  002250 

12,  250 

12,  500 

13,  000 

.  028000 

. 002000 

50,  000 

. 030875 

.  002875 

52, 000 
54,  000 
56,  000 

58,  000 
60,  000 
62, 000 
64,  000 
66,  000 
67,440 

.  0375 

.  006625 

13,  500 

.  0425 

.0050 

14,  000 

.  0500 

.0075 

14,  500 

15,  000 

15,  500 

.0550 

.0050 

.0675 

.0125 

.0775 

.0100 

16| 000 

.1000 

.0225 

16; 500 
16,  860 

.1300 

.0300 

.2225 

.0925 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Reduction  in  difiraeter  at  point  of  rupture . 

Reduction  in  area  after  rupture,  per  cent  of  original  section . 

Position  of  rupture . 

Character  of  broken  surface - granular,  60  per  cent;  silky,  40  per  cent. 

of  stem. 

Elongation  of  inch  sections . 


. pounds..  67,440 

. . do...  43,000 

. inch..  .2450 

. . do...  .001375 

. do...  .094 

.  30. 6 

. 2",  15  from  the  neck 

Oi»ened  cracks  in  surface 

. ".22,  ".25,  ".32*,  ".19 
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10-INCH  WIRE-WOUND  RIFLE 


No.  4365. 


Marks^ 


10  W  K,  Cg 
T  O 


Diameter,  ^'.564. 

Sectional  area,  .25  square  incli. 
Gauged  length,  4''. 


Applied  loads. 

Elongation 
per  inch. 

Successivf 
elongation 
per  inch. 

Total. 

Per  square 
inch. 

POKV  (is. 

Pounds. 

Inch. 

Inch. 

250 

1,000 

0. 

0. 

1,250 

5,000 

.  000075 

. 000075 

2, 500 

10,  000 

.  000275 

.;000200 

3,  750 

15,  000 

.  000475 

.  000200 

5,  000 

20,  000 

. 000600 

. 000125 

6,  250 

25,  000 

. 000775 

. 000175 

7,500 

30, 000 

.  000925 

. 000150 

8,750 

35,  000 

. 001075 

. 000150 

10, 000 

40,  000 

. 001275 

.  000200 

11,250 

45, 000 

. 001475 

. 000200 

12,  500 

50, 000 

. 001675 

. 000200 

12,  750 

51,  000 

. 001725 

.  000050 

13,  000 

52,  000 

. 001775 

. 000050 

13,  250 

53,  000 

.  001925 

. 000150 

13,  500 

54, 000 

. 002075 

. 000150 

13, 750 

55,  000 

.  002375 

.  000300 

14,  000 

56,  000 

.  003550 

.  001175 

14,  250 

57,  000 

. 004750 

. 001200 

14, 500 

58,  000 

.  006500 

.  001750 

14, 750 

59, 000 

. 007750 

.  001250 

15,  000 

60, 000 

. 008625 

.*000875 

15, 500 

62,  000 

. 009550 

. 000925 

16,  000 

64,  000 

. 011125 

. 001575 

16,  500 

66,  000 

. 012250 

. 001125 

17, 000 

68,  000 

. 013525 

. 001275 

17, 500 

70, 000 

. 015500 

.  001975 

18,  000 

72.  000 

.0175 

.0020 

18, 500 

74,  000 

.0200 

.0025 

19,  000 

76, 000 

.0225 

.0025 

19,  500 

78,  000 

.  0237 

.  0012 

20, 000 

80,  000 

.0250 

.0013 

20, 500 

82, 000 

.  0262 

.0012 

21,000 

84,  000 

.0275 

.0013 

21,500 

86,  000 

.0300 

.0025 

22, 000 

88,  000 

.0312 

.0012 

22,  500 

90,  000 

.0325 

.0013 

22,  930 

’  91, 720 

Permanent 

set. 

Successive 

permanent 

set. 

Inch. 

0. 

Inch. 

0. 

0. 

0. 

0. 

0. 

Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  91, 720 

Elastic  limit  per  square  inch  of  original  .section . do. . .  52, 000 

Elongation  per  inch  after  rupture . inch . .  .  0350 

Elongation  per  inch  under  strain  at  elastic  limit . do. ..  .  001775 

Keduction  in  diameter  at  point  of  rupture . . do. . .  .  014 

Kediiction  in  area  after  rupture,  per  cent  of  original  section .  4.  8 

Position  of  rupture . ".15  from  the  neck 

Character  of  broken  surface . granular;  small  spongy  spots  near  the  circumference 

Elongation  of  inch  sections . . ".04*,  ".03,  ".04,  ".03 


10  INCH  WIRE-WOUND  RIFLE 
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-  No.  4404. 

Marks,  “  c. 

Diiimeter,  ''.564. 

Sectional  area,  .25  square  inch. 
Ganged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Succevssive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
lier  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

i;250 

2,  500 

3,  750 

5,  000 

6,  250 

7,  500 

7,  750 

8,  000 ' 
8,  250 

8,  500 

8,  750 

9,  000 

Pounds. 

1,000 

5,  000 
10,  000 
15,  000 
20, 000 
25,  000 
30, 000 

31,  000 

32,  000 
33, 000 
34,  000 
35, 000 

.  36,  000 
37, 000 
38, 000 
39,  000 

Inch. 

0. 

.  000125 

Inch. 

0. 

. 000125 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000300 

.000175 

.  000475 

.  000175 

.  000650 

. 000175 

, 000825 

. 000175 

. 001050 
. 001125 

. 000225 
.  000075 

.  000025 

. 000025 

. 001200 

.  000075 

. 001250 

. 000050 

Elastic  limit.  , 

. 001350 

. 000100 

. 002800 

.001450 

. 005275 

. 002475 

9,  250 

.  006250 

.  000975 

9,  500 
9,750 
10, 000 
10, 250 

.  007375 

.001125 

, 008200 

. 000825 

40;  000 
41, 000 

42,  000 

43,  000 

. 009875 

. 001075 

. 010750 

. 000875 

lO'  500 

.012375 

. 001625 

lO;  750 
11, 000 
11,  250 
11,  500 

. 013400 

. 001025 

44;  000 

45,  000 

46,  000 

47,  000 

. 014925 

. 001525 

. 016200 

. 001275 

, 017625 

. 001425 

11, 750 
12,  000 

. 019000 

.001375 

48^  000 

49,  000 

50,  000 

. 020500 

.001500 

. 

12, 250 
12,  500 
12, 750 
13,000 

. 021875 

.001375 

. 023950 

. 002075 

51;  000 

52, 000 

. 025250 

. 001300 

. 027525 

. 002275 

13' 500 

54; 000 

56,  000 

58, 000 

60,  000 

.  0300 

. 002475 
.  0075 

14^  000 

14,  500 

15, 000 

15,  500 

16,  000 

16,  500 

17,  000 

17,  260 

.0375 

.0450 

.0075 

.0500 

.  0050 

62' 000 

64,  000 

66,  000 

68, 000 

69,  040 

.  0575 

.  0075 

.0675 

.0100 

.0750 

.  0075 

.0950 

.0200 

Tensile,  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . ponnd.s. .  69, 040 

Elastic  limit  per  square  inch  of  original  section . .do. . .  33.  000 

Elongation  per  inch  after  rupture . inch. .  .  1175 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001250 

Reduction  in  diameter  at  point  of  rupture . do. . .  .  064 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  21.4 

Position  of  rupture .  1".17  from  the  neck 


Character  of  broken  surface . granular;  opened  cracks  in  surface  of  stem  in  vicinity  of  place  of 


nipture. 

piongation  of  inch  sections . . . ".20*,  ".09,  ".08,  ".10 


H.  Ex.  161 - 11 
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10-INCH  WIRE-WOUND  RIFLE 


ISTo.  4381. 

Marks, 

Diameter,  ''.664. 

Sectional  area,  .25  square  incli. 
Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

250 

1,  000 

0. 

0. 

1,  250 

5,  000 

.  000125 

. 000125 

2, 500 

10.  000 

.  000300 

.  000175 

5,000 

20,  000 

. 000700 

. 000400 

7,  500 

30, 000 

.  001 025 

. 000325 

8,  750 

35, 000 

.001200 

. 000175 

0,  000 

36,  000 

. 001225 

. 000025 

9,  250 

37, 000 

. 001250 

. 000025 

9,500 

38, 000 

. 001275 

.  000025 

9,750 

39, 000 

.  001300 

.  000025 

10,  000 

40,  000 

. 001350 

. 000050 

10,  250 

41, 000 

. 001400 

. 000050 

10,  500 

42,  000 

.  0014.50 

. 000050 

10,  750 

43,  000 

. 001475 

.  000025 

11,  000 

44, 000 

.001500 

.  000025 

11,  250 

45,  000 

.  001550 

. 000050 

11,  500 

46,  000 

.001575 

. 000025 

11, 750 

47,  000 

. 001600 

.  000025 

12,000 

48,  000 

.  001675 

. 000075 

12,  250 

49,  000 

.  001750 

. 000075 

12,  500 

50,  000 

. 008375 

. 006625 

12,  750 

51,  000 

.  011200 

.  002825 

13, 000 

52,  000 

. 013000 

. 001800 

13,  250 

53,  000 

.  013300 

. 000300 

13,  500 

54,  000 

.  014175 

. 000875 

14,  000 

56,  000 

.  015750 

. 001575 

14,  500 

58,  000 

.  017550 

. 001800 

15,  000 

60,  000 

. 019275 

.001725 

15, 500 

62,  000 

. 021675 

. 002400 

16,  000 

64, 000 

. 023750 

. 002075 

16,  500 

66.  000 

. 026000 

. 002250 

17,  000 

68,  000 

.  028500 

. 002500 

17,  .500 

70,  000 

. 031250 

. 002750 

18, 000 

72, 000 

.0350 

.  003750 

18,  500 

74,  000 

.0400 

.  0050 

19, 000 

76,  000 

.0450 

.0050 

19,  500 

78,  000 

.0500 

.0050 

20,  000 
21,  030 

80, 000 
84, 120 

.  0550 

.  0050 

Permanent 

set. 

Successive 

permanent 

set. 

Inch. 

0. 

0. 

Inch. 

0. 

. 000025 

.  000025 

. 000025 

0. 

• 

Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  84, 120 

Elastic  limit  per  square  inch  of  original  section . do. ..  47,  000 

Elongation  i)er  inch  after  rupture . inch. .  .  0525 

Elongation  per  incli  under  strain  at  elastic  limit . . . do. . .  .  001600 

Reduction  in  diameter  at  jioint  of  rupture . do. . .  .  024 

Reduction  in  area  after  I’upture,  per  cent  of  original  section .  8. 4 

Position  of  rupture .  2"  from  the  neck 

Character  of  broken  surface . granular,  radiating  from  a  spongy  spot  at  the  circumference 

Elongation  of  inch  sections .  ".05,  ".05,  ".06,  ".05 


10-INCH  WIRE-WOUND  RIFLE 
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No.  4501. 

Marks,  ^  ^  ^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2.  500 

Pounds. 

1,000 

5,  000 

Inch. 

0. 

.000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

10,  000 
15,  000 
20, 000 
25, 000 
.30,  000 
31,000 
32, 000 

33,  000 

34,  000 

35,  000 

36,  000 

37,  000 

38,  000 

39,  000 

40,  000 

41,  000 

42,  000 

43,  000 

44,  000 

45,  000 

46,  000 

.  000300 

. 000200 

3,  750 

.  000500 

. 000200 

-  5^000 

6,  250 

7,  500 
7,750 

. 000675 

.000175 

.  000875 
. 001075 
.001125 

. 000200 
. 000200 
,  000050 
. 000050 

.  000025 
.  000050 

.  000025 
. 000025 

8,  000 

.  001 175 

8,  250 

8,  500 

8,  750 

9,  000 

9,  250 

.  001225 

. 000050 

. 001300 

. 000075 

Elastic  limit. 

.  001450 
. 001625 

.  0001.50 
. 000175 

. 000275 

. 000225 

. 002525 

. 000900 

9;  500 

9,  750 
10,  000 
10, 250 

. 004950 

. 002425 

. 006250 

.  001300 

. 009360 

. 003000 

. 0137*0 

. 004500 

'  10,500 
10,  750 

. 015000 

.  001250 

. 015875 

.  000875 

11,000 

. 017750 

. 001875 

11,  250 

. 019375 

. 001625 

11,  500 

11,  750 

12,  000 
12,  250 

12,  500 

13.  000 

. 021250 

. 001875 

47,  000 

48,  000 

49,  000 

50,  000 
52,  000 
54,  000 

.  022750 

. 001500 

.  024750 

.  002000 

.  026625 

. 001875 

.  029000 

. 002375 

.  0325 

.  0035 

13,  500 

14,  000 

14,  500 
15, 000 

15,  500 

.0400 

.0075 

56,  000 
58,  000 
60,  000 

* . 0475 

.0075 

.  0550 

.  007.5 

.  0625 

.  0075 

62i  000 

.0775 

.0150 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  62, 000 

Elastic  limit  per  square  inch  of  original  section . do. . .  34,  000 

Elongation  per  inch  after  rupture . inch. .  .  0775 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001300 

Reduction  in  diameter  at  point  of  rupture . do. . .  .  034 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  11.  6 

Position  of  rupture . ".15  from  the  neck 

Character  of  broken  surface. . . : . granular,  spongy  spot  at  the  circumference  10  per  cent 

Elongation  of  inch  sections . ".09*,  ".06,  ".07,  ".09 
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10-INCH  WIRE-WOUND  RIFLE 


No.  43G6. 

Marks, 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  4''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2, 500 

3, 750 
5,000 

6,  250 

Pounds. 

1,000 

5, 000 
10,  000 
15, 000 

Inch. 

0. 

.  000200 

Inch. 

0. 

.  000200 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

.  000400 

. 000200 

.  000550 

. 000150 

20,  000 
25,  000 
30,  000 
35,  000 

.  000725 

. 000175 

. 000925 

. 000200 

7.  500 

8,  750 
10,  000 
11,  250 
12, 500 
12, 750 
13,  000 
13,  250 
13,  500 

. 001075 

.  0001 50 

0. 

. 001250 

.  000175 

40,  000 
45,  000 
■  50,000 
51,  000 

. 001425 

. 000175 

0. 

. 001575 

. 000150 

.  001750 
. 001775 

. 000175 
. 000025 

.  000025 

. 000025 

52,  000 

53,  000 
54, 000 

55,  000 

56,  000 

57,  000 

58,  000 

59,  000 

60,  000 
62,  000 
64, 000 
66,  000 
68,  000 
70,  000 

■“73,000 
74,  000 

. 001800 
. 001850 

. 000025 

. 000050 

. 001900 

. 000050 

_ i.  _ 

Elastic  limit. 

13. 750 
14,  000 
14,  250 

14,  500 

14. 750 

15,  000 

15,  500 

16,  000 
16,  500 

. 002200 

.  000300 

. 003000 

.  000800 

. 003950 

.  000950 

. .  I- 

. 005450 

. 001500 

1 

.  008000 

. 002550 

1 

. 008775 

.000775 

. 1 _ _ 

.  010000 

. 001225 

. 011000 

.  001000 

. 012500 

. 001500 

17,  000 

17,  500 

18,  000 

18,  500 

19,  000 

19,  500 

20,  000 

.  013925 

. 001425 

. 015450 

. 001525 

. 017000 

. 001550 

.  018725 

.001725 

76,  000 
78,  000 
80,  000 

. 020500 

. 001775 

. 021875 

,  001375 

. 023950 

. 002075 

20,  500 

21,  000 
21,500 
22,  000 
22,  500 

82,  000 
84,  000 

. 026200 

. 002250 

. 028000 

. 001800 

86,  000 
88,  000 
90,  000 
92,  000 
94, 000 
96,  000 
98,  000 
100,  000 
102, 000 
104,000 
100,  000 
106, 080 

.  0300 

.  0020 

.0312 

.0012 

.0350 

.0038 

23,  000 

23,  500 

24,  000 

24,  500 

25,  000 

25,  500 

26,  000 
26,  500 
26, 520 

.0400 

.0050 

/ 

.0450 

.0050 

.0475 

.  0025 

.  0500 

.0025 

.  0550 

.  0050 

\ 

.0675 

.0125 

.0750 

.0075 

.0950 

.0200 

• 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  106, 080 

Elastic  limit  per  square  inch  of  origin^  section . do. . .  54, 000 

Elongation  per  inch  after  rupture . inch. .  .1000 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001900 

Keduction  in  diameter  at  point  of  rupture . do. . .  .  044 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  15. 0 

Position  of  rupture . ".60  from  the  neck 

Character  of  broken  surface . granular;  dull  silky  spot  near  the  circumference 

Elongation  of  inch  sections . . . . . . . ".07,  ".09,  ".10,  ".14* 


10-INCH  WIRE-WOUND  RIFLE 
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'No.  4380. 

Marks, 

Diameter,  '^5G4. 

Sectional  area,  .25  square  incli. 
Gauged  lengtli,  4'^ 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1, 250 

2, 500 

5, 000 

7,  500 

Pounds. 
1,000 
5,000 
10, 000 
20, 000 

Inch. 

0. 

. 000075 

Inch. 

0. 

. 000075 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000275 

. 000200 

. 000675 

.  000400 

30,  000 

. 001025 

. 000350 

0. 

si  750 

9,  000 

9,  250 

9,  500 

35, 000 

36,  000 

37,  000 

38,  000 
.39,  000 
40, 000 
41,  000 

.  001275 

. 000250 

. 001325 

. 000050 

Elastic  limit. 

.  001450 

. 000125 

.  001550 

. 000100 

9i  750 
10,  000 
10,  250 
10, 500 

.  001800 

. 000250 

. 002675 
. 003300 

. 000875 
. 000625 

.  001200 

.001200 

42i 000 
43,  000 
44, 000 

. 004000 

.  000700 

loi 750 
11,000 
11,  250 

. 005250 

.  001250 

. 011250 

. 006000 

45i  000 
46, 000 

. 012500 

.  001250 

11  i  500 

.  013750 

. 001250 

lli  750 
12,  000 
12,  250‘ 

12,  500 

13,  000 
13,  500 
14, 000 
14, 180 

47,  000 
48, 000 

49,  000 

50,  000 

. 014925 

.  00117.5 

. 016000 

.  001075 

.  017000 

. 001000 

. 018500 

. 001500 

52;  000 
54,  000 

.  021500 

. 003000 

. 024250 

.  002750 

56,  000 

.  029000 

.  004750 

56,  720 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds 

Elastic  limit  per  square  inch  of  original  section . do.. 

Elongation  per  inch  after  rupture . . . inch, 

Elongation  per  inch  under  strain  at  elastic  limit . do. 

Eeduction  in  diameter  at  point  of  rupture . do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section . . 

Position  of  rupture . ; .  1".5  from 

Character  of  broken  surface . spongy;  color  varies  from  light  steel  color  to  black ;  opened 

stem. 

Elongation  of  inch  sections . ".02,  ".05*, 


. .  56, 720 

. .  36,  000 
. .  „0300 

..  .001325 
.044 
15.  0 
the  neck, 
cracks  in 

".02,  ".03 


4 


166 


10-INCH  WIRE-WOUND  RIFLE 


No.  440G. 

Marks, 

Diameter,  ^C564. 

Sectional  area,  .25  square  iiicli. 
Gauged  length,  4^C  ' 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Xjermaneut 

set. 

Remarks. 

Pounds. 

250 

1,250 

2,  500 
3,750 

5,  000 

Pounds. 
1,000 
5,000 
10, 000 
15,  000 
20,  000 
25,  000 
30,  000 
31,000 
32, 000 
33,  000 

Inch. 

0. 

. 000100 

Inch. 

0. 

.  000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000275 

. 000175 

. 000450 

. 000175 

. 000600 

. 000150 

6,  250 

7,  500 

7, 750 

8,  000 
8,250 
8,500 

8,  7.50 

9,  000 

9,  250 

9,  500 

9,  750 

10,  000 
10,  250 
10,  500 

. 000800 

. 000200 

. 001050 
. 001100 

. 000250 
.  000050 

. 000025 

.  000025 

.  001150 

. 000050 

.  001250 

. 000 100 

34^  000 

.001300 

.  000050 

35,  000 

36,  000 

37,  000 

38,  000 

39,  000 

. 001400 

.  000100 

* 

Elastic  limit. 

.  003725 

. 002325 

. 004950 

.  001225 

.  006375 

. 001425 

.  007400 

.001025  . 

40i 000 
41,  000 

.  008625 

.001225 

.  009700 

. 001075 

42’ 000 

. 011000 

. 001300 

lOi  750 
11,  000 
11,250 

43, 000 
44, 000 

45,  000 

46,  000 

47,  000 

48,  000 

49,  000 

50,  000 
52, 000 

. 012000 

. 001000 

.  013200 

. 001200 

.  014250 

. 001050 

li;  500 
11,  7.50 

. 015875 

.001025  ‘ 

.017000 

.  001125 

12;  000 

12,  250 

12,  500 

13,  000 
13, 500 

14,  000 

. 018625 

. 001625 

.  019875 

. 001250 

. 021250 

. 001375 

.  024750 

.  003.500 

54;  000 

56,  000 

. 028375 

. 003625 

.  0325 

. 004125 

14^  500 

58^  000 

.  0400 

.  0075 

15i  000 

15,  500 

16,  000 

60i  000 
62,  000 
64,  000 
64, 160 

.0450 

.0050 

' 

.0500 

.  0050 

.0575 

.0075 

16,  040 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  64. 160 

Elastic  limit  per  square  inch  of  original  section . . do. . .  35,  OOO 

Elongation  per  inch  after  rupture . inch . .  .  0600 

Elongation  per  inch  under  strain  at  elastic  limit . do. ..  .  001400 

Reduction  in  diameter  at  point  of  rupture . . . do. . .  .  034 

Reduction  in  area  after  rupture,  per  cent  of  original  section . .  11.6 

Position  of  rupture . ".25  from  the  neck 

Character  of  broken  surface . granular,  small  hole  near  the  circumference 

Elongation  of  inch  sections . ".64,  ".04, '".05,  ".11* 
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10-INCH  WIRE-WOUND  RIFLE. 

No.  4503. 


Marks, 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  4'^ 


Api)lied  loads. 

Elongation 
per  incli. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

PQunds. 

250 

1,  250 

2,  500 

3.750 

5,  000 

6,  250 
7,500 

7,  750 

8,  000 

8,  250 

8,  500 

8.750 

Pounds. 

1,000 

5,  000 
10,  000 
15, 000 
20,  000 
25,  000 

30,  000 

31,  000 

Inch. 

0. 

. 000100 

»■ 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000300 

.  000200 

• 

.  000475 

. 000175 

. 000050 

.000175 

. i 

. 000775 

. 000125 

i 

. 000950 

. 000175 

0 . 1 . 

.  000975 

. 000025 

. . ! . 

32i  000 
33,  000 

.  001025 

. 000050 

.  001050 

.  000025 

M,  000 

35,  000 

36,  000 

37,  000 

38,  000 

39,  000 

40,  000 

41,  000 

.001075 

. 000025 

.001100 

. 000025 

0. 

9i  000 

9,  250 

. 001150 

. 000050 

.  001200 

. 000050 

9'  500 

.001225 

.  000025 

9^750 
10,  000 
10,  250 
10,  500 

10,  75e 

11,  000 
11,  250 
11,  500 
11,  750 

. 001275 

. 000050 

' 

. 001300 

. 000025 

. 001325 

.  000025 

. 

42,  000 

43,  000 

44,  000 

.  001350 

. 000025 

: 

.  001400 

. 000050 

! 

. 001450 

.  000050 

i 

45; 000 

46,  000 
47, 000 

. 001500 

.  000050 

0. 

Elastic  limit. 

.  018500 

. 017000 

. 019625 

. 001125 

. 1 . 

12;  000 

12,  250 

12,  500 

13,  000 
13,  500 

48'  000 

. 021250 

. 001625 

1 

49;  000 

50,  000 
52,  000 
54, 090 
56,  000 

,  022925 

.  001675 

I 

. 025000 

. 002075 

.0300 

.0050 

.  0350 

.  0050 

14;  000 

14,  500 

15,  000 

.0425 

.0075 
.  0050 

1 

58^  000 
60,  000 
62,  000 
64,  000 
66,  000 

.0475 

i 

. 1 . 

.0525 

.  0050 

} 

15; 500 
16,  000 

16,  500 
17, 000 

17,  500 
17, 840 

.0650 

.0125 

.0750 

.0100 

.0875 

.0125 

! 

68,  000 
70,  000 
71,360 

.1050 

.  0175 

.1450 

.0400 

. \ . 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . . . pounds..  71,  360 

Elastic  limit  per  square  inch  of  original  section . do . . .  45.  000 

Elongation  per  inch  after  rupture . . . inch. .  .2700 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001500 

Reduction  in  diameter  at  point  of  rupture . do. . .  .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  49.  7 

Position  of  rupture . . . ".1  from  the  neck 

Character  of  broken  surface . silky 

Elongation  of  inch  sections . ".21,  ".21,  ".22,  ".44* 
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10-INCH  WIRE-WOUND  RIFLE 


TABULATION  OF  TENSION  SPECIMENS  FROM  10-INCH  WIRE-WOUND 

RIFLE  No.  1. 


No.  of 
test. 

Position  ill  gull. 

Location 

ofspeci- 

nieus. 

Elastic 
limit  per 
square 
inch. 

Tensile 

strength 

per 

square 

inch. 

Elonga¬ 

tion. 

Con¬ 
traction 
of  area. 

Appearance  of  fracture. 

4321 

J HClv tit  ......  -  . 

Middle.. 

Pounds. 
39,  000 

Pounds. 
89,  480 

Per  ct. 
14.7 

Per  ct. 
36.4 

Hull  silky, 85  ])ercent; 

4322 

- do . 

Outside . 

33,  000 

92,  000 

13.3 

21.4 

granular,  15  iier  cent. 
Granular;  dull,  silky 

4323 

- do . 

Middle. . 

39, 000 

94,  000 

12.3 

33.5 

81)Ot. 

Granular,  60  ])er  cent; 

4324 

_ do . 

Inside  . . 

40.  000 

94,  960 

10.0 

18.3 

silky,  40  i)er  cent. 
Granuhir,  80  per  cent; 

4325 

....do  . 

Middle.. 

40, 000 

72,400 

25.7 

57.  0 

dull  silky,  20  i)er  cent. 
Silky. 

Granular ;  hlow  hole  1 

4326 

4327 

....do  . 

37,  000 

39, 000 

66,  400 

9.  3 

18.3 

_ do . 

Outside . 

67,  920 

7.3 

8.4 

inch  diaineter. 

G  ra  n  ular  ;  b  1  o  av  h  o  1  e 

432S 

_ do . 

. . . do _ 

41,000 

70,  960 

9.7 

11.6 

".08X".30. 

Granular;  small  hlow- 

holes. 

4329 

- do . 

Middle.. 

38,  000 

67,  680 

6.7 

8.4 

Granular;  spongy  spot. 
Silky,  oblique,  light  col- 

4368 

Truuiiioii  lioop 

Inside  . . 

47,  000 

88,  680 

10.3 

21.4 

4370 

- do . 

Outside . 

49, 000 

90,  960 

12.  5 

27.6 

ored  spots. 

Hull  silky,  oblique. 

4369 

- do . 

Middle.. 

50, 000 

86,  000 

11.8 

24.6 

.Granular,  55  per  cent; 

4330 

Hoop  Aj . 

Inside  . . 

31. OOO 

61, 760 

25.0 

41.9 

dull  silky,  45  per  cent. 
Silky. 

4331 

_ do . 

Outside . 

37,  000 

66,  080 

20.0 

36.4 

Hull  silky. 

4332 

_ do  . 

Middle.. 

36,  000 

64,  000 

23.8 

54.6 

Silky. 

4358 

Hoop  C| . 

Inside  . . 

43, 000 

79,  920 

6.5 

15.0 

Granular’,  50  per  cent; 

4356 

- do . 

Outside. 

43,  000 

78,  320 

6.8 

11.6 

dull  silky  and  spongy, 
50  ]ier  cent. 

Granular  and  dull  tiaky. 

4357 

_ do . 

Aliddle. . 

43, 000 

72,  880 

5.5 

15.0 

Hull  leaden  and  grauu- 

4333 

Hoop  C2 . 

Inside  . . 

130,  000 

52,  840 

6.8 

21.4 

lar. 

Silky  and  spongy. 

4335* 

_ do _ _ 

...do _ 

31,  000 

61,  640 

63, 920 
52,  640 

9.  7 

18.  3 

Granular,  45  ]ror  cent; 
dull  silky,  with  blow¬ 
hole,  55  per  cent. 

Silky,  spongy.  - 
Ho. 

4394 

4334 

- do . 

- do . 

... do  _ 

Middle-. 

39, 000 
27,  000 

,5.5 

10.5 

21.4 

24.6 

4336* 

_ do . 

. .  .do _ 

120,  000 

45, 000 

36,  400 

78, 840 

6.  0 

37.6 

Silky,  45  ])er  cent;  bal¬ 
ance  dark,  unsound 
metal. 

Silky,  oblique. 

4395 

- do . 

.. .do  - 

21.3 

33.5 

4393 

- do . 

Outside  - 

45,  000 

80, 000 

15.5 

27.6 

bo. 

4337* 

Hoop  C3 . 

Inside  .. 

38,  000 

69,  640 

2.7 

4.8 

Granular,  10  per  cent; 

4386 

... do  . 

_ tlo _ 

42, 000 
47,  000 

68,  720 
65, 280 

21.5 

36.4 

spongy  spots. 

Silky,  irregular. 
Granular  ;"20  per  cent 

4338* 

- do . 

Outside . 

2.0 

4.8 

4387 

_ do . 

...  do _ 

41, 000 
130, 000 

69,  440 
58, 440 

24.5 

49.  7 

spongy. 

Silky,  irregular. 
Granular,  45  per  cent; 

4339* 

....do . 

Middle.. 

2.7 

4.8 

4388 

4367 

- do . 

Hoop  Ck . 

...do  .... 
Inside  .. 

37,  000 
52,  000 

64,  000 
105,  880 

14.5 

15.8 

24.6 

36.4 

dark  spongy,  55  per 
cent. 

Silky,  oblique,  spongy. 
Fine  silky. 

4379 

- do  .' . 

...  do - 

43,  000 

81,680 

14.0 

18.3 

Granular,  flaky. 

4405 

_ do . 

. .  .do _ 

31,  000 

43,  000 

52, 000 

62, 160 

9.  0 

15.0 

Granular,  85  jier  cent; 
silky,  spongy,  15  X)er 
cent. 

Granular,  60  per  cent; 

silky,  40  per  cent. 
Granular;  small  spongy 

4502 

_ do . 

. . . do _ 

67,  440 

91,  720 

24.  5 

30.6 

4365 

- do . 

Outside  - 

3.5 

4.8 

4404 

....do  . 

...do _ 

33,  000 

69.  040 

11.  8 

21.  4 

spots. 

Granular. 

4381 

....do  . 

_ do  ...  - 

47, 000 

84, 120 
62,  000 

5.  3 

8.4 

Granular;  spongy  spot. 
Granular;  10  j)er  cent 
spongy. 

Granular;  dull  silky 

4501 

....do  . 

_ do _ 

34,  000 

54, 000 

7.8 

11.  6 

4366 

_ do . 

Middle.. 

106,  080 

10.0 

15.0 

4380 

_ do . 

. .  .do _ 

36,  000 

56,  720 
64, 160 
71,360 

3.  0 

1.5.  0 

spot. 

Spongy. 

Granular. 

4406 

....  do . . 

. . . do  .... 

35, 000 
45, 000 

6.0 

11.  6 

4503 

- do . 

...do - 

27.0 

49.7 

Silky. 

t  Below. 


Jacket  specimens  3  inclies  long,  .564  incli  diameter.  Hoop  speci¬ 
mens  4  inclies  long,  .564  incli  diameter,  except  those  Avith  *,  which  had 
3  inch  stems. 


12-INCH  B.  L.  RIFLED  MORTARS. 


SPECIMENS  FROM  CAST-IRON  BODIKS  AND  STEEL 

HOOPS. 


7/^-  c/ic7v^  J)ZoTict'riy 
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12-INCH  B.  L.  RIFLED  MORTARS 
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Cast-Iron  Trial  Cylinder. 

No.  4411. 

Marks,  t  c,o. 

Iliameter,  l'M28. 

Sectional  area,  1  square  incb. 

Length  of  stem,  23'C 
Gauged  length,  20''. 


Applied  loads. 

Elonjjation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
lier  inch. 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

2,000 

3,000 

Pounds. 

1,000 

2,  000 

3,  000 

Inch. 

0. 

.  000050 

Inch. 

0. 

. 000050 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

. 000085 

. 000035 

A  000 

5,  000 

6,  000 

7,  000 

8,  000 

4;  000 

5,  000 

.  000140 

. 000055 

. 000185 

. 000045 

0. 

Q,  000 

.  000240 

. 000055 

7;  000 

8,  000 

9,  000 
10,  000 
11,  000 
12,  000 

13,  000 

14,  000 
15, 000 
16,  000 

.  000290 

. 000050 

.  000340 

. 000050 

9,  000 
10, 000 
11,  000 
12,  000 
13,  000 

.  000395 

.  000055 

. 000445 
■  .000505 

. 000050 
.  000060 

.  000020 

. 000020 

. 000560 

. 000055 

. 000610 

.  000050 

14i  000 

15,  000 

16,  000 
17, 000 
18,  000 
19,  000 
20, 000 
21,  000 
22, 000 
23, 000 
24, 000 

25,  000 

26,  000 

27,  000 

28,  000 

29,  000 

30,  000 
34,  520 

.  00(»680 

.  000070 

. 000745 
. 000810 

. 000065 
. 000065 

. 000060 

. 000040 

VJ\  000 

.  000875 

.  000065 

18,  000 
19,  000 
20, 000 
21, 000 

■ . 000950 

. 000075 

. 001025 

. 000075 

.  001105 
.  001200 

.  000080 
. 000095 

. 000155 

. 000095 

22;  000 

23, 000 

24,  000 

25,  000 

. 001305 
. 001410 

. 000105 
. 000105 

. 000240 

. 000085 

.001530 
. 001685 

.  000120 
. 000155 

. 000335 

. 000095 

26;  000 
27,  000 
28, 000 
29, 000 

. 001835 
. 002010 

. 000150 
. 000175 

. 000505 

. 000170 

. 002275 
. 002560 

. 000265 
. 000285 

. 000815 

. 000310 

30; 000 

34,  520 

. 002950 

. 000390 

. 001340 

. 000525 

Tensile  strength. 

Fractured  inches  from  the  neck 
Apjiearance  uniform  granular. 
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12-INCH  B.  L.  RIFLED  MORTARS 


No.  4412. 

Marks,  t  c„. 

Diameter,  l'M35. 

Sectional  area,  1.01  square  inck. 
Length  of  stem,  19'C5. 

Gauged  length,  16§'^ 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks.  * 

Potinds. 

1,010 

2, 020 

3,  030 

Pounds. 

1,000 

2, 000 

3,  000 

Inch. 

0. 

.  000042 

Inch. 

0. 

. 000042 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

.  000078 

. 000036 

4, '  040 

5,  050 

6,  060 

7,  070 
8,080 

9,  090 

10, 100 
11,  no 

4,  000 

. 000132 

.  000054 

5,  000 

6,  000 

. 000186 

.  000054 

0. 

. 000234 

. 000048 

7,000 

8,  000 

. 000288 

.  000054 

. 000336 

.  000048 

9,  000 
10, 000 
11,000 
12,  000 
13, 000 
14,  000 
15, 000 
16, 000 
17,  000 

. 000378 

. 000042 

. 000432 
. 000486 

. 000054 
.  000054 

.  000006 

. 000006 

12, 120 
13, 130 

. 000546 

.  000060 

. 000606 

. 000060 

14;  140 
15, 150 
16, 160 

.  000666 

.  000060 

. 000726 
. 000786 

.  000060 
.  000060 

. 000054 

. 000048 

17;  170 

.  000846 

,  000060 

18;  180 
19, 190 

18,'  000 

19,  000 

20,  000 
21, 000 

. 000912 

. 000066 

. 001002 

.  000090 

20;  200 
21,210 

. 001080 
.001188 

. 000078 
.000108 

. 000132 

. 000078 

22;  220 

23,  230 

24,  240 

25,  250 

26,  260 
27,  270 

22;  000 

23,  000 

. 001272 
. 001386 

.  000084 
. 000114 

.000216 

.  000084 

24;  000 

25,  000 
26, 000 
27,  000 

. 001500 
. 001662 

,  000114 
.  000162 

. 000312 

. 000096 

.  001860 
.  002034 

.  000198 
.  000174 

.  000528 

.  000216 

28;  280 
29,  290 
30. 300 
35, 080 

28;  000 
29, 000 

.  002232 
.  002622 

. 000198 
.  000390 

. 000792 

.  000264 

30; 000 
34, 730 

.  002880 

. 000258 

.  001302 

. 000510 

Tensile  strength. 

Fractured  6  inches  from  the  neck. 
Appearance  uniform  granular. 
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No.  930. 

Marks,  t  Cu. 

Length,  10''.5. 

Diameter,  1".120. 

Sectional  area,  .985  square  inch. 
Ganged  length,  6^'. 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 
compres¬ 
sion  per 
inch. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

985 

1,000 

0. 

.0 

1,  970 

2, 000 

. 000017 

. 000017 

2, 955 

3,000 

. 000033 

. 000016 

3,  940 

4,000 

. 000050 

.  000017 

4,925 

5, 000 

. 000083 

.  000033 

5,  910 

6, 000 

.  000133 

.  000050 

6,  895 

7,  000 

.  000167 

. 000034 

7,  880 

8,  000 

.  000200 

. 000033 

8,  865 

9,  000 

. 000233 

. 000033 

9,  850 

10, 000 

. 000317 

. 000084 

10,  835 

11,  000 

.  000367 

.  000050 

11, 820 

12,  000 

. 000400 

. 000033 

12,  805 

13,  000 

. 000433 

.  000033 

13,  790 

.  14,000 

. 000467 

. 000034 

14,  775 

15, 000 

. 000500 

. 000033 

15, 760 

16,  000 

.  000567 

. 000067 

16,  745 

17,  000 

. 000633 

. 000066 

17, 730 

18, 000 

. 000667 

. 000034 

18,  715 

19, 000 

. 000717 

. 000050 

19,  700 

20,  000 

. 000767 

. 000050 

20,  685 

21, 000 

.  000833 

. 000066 

21,  670 

22, 000 

.  000900 

.  000067 

22,  655 

23,  000 

.  000933 

. 000033 

23,  640 

24,  000 

.  000983 

.  000050 

24,  625 

25,  000 

.  001050 

. 000067 

25,  610 

26, 000 

.  001117 

.  000067 

26,  595 

27,  000 

. 001200 

.  000083 

27,  580 

28, 000 

.  001250 

. 000050 

28,  565 

29,  000 

.  001333 

.  000083 

29, 550 

30, 000 

. 001417 

. 000084 

30,  535 

31, 000 

.  001550 

. 000133 

31, 520 

32. 000 

. 001633 

.  000083 

32, 505 

33, 000 

.  001783 

.  000150 

33, 490 

34,  000 

.  001950 

. 000167 

34,  475 

35. 000 

. 002133 

. 000183 

35,  460 

36,  000 

. 002417 

. 000284 

36,  445 

37,  000 

. 002667 

. 000250 

37,  430 

38,  000 

.  003000 

. 000333 

38, 415 

39, 000 

.  003283 

. 000283 

3»,400 

40, 000 

. 003717 

. 000434 

40,  385 

41,  000 

42,  000 

.  004250 

. 000533 

41,  370 

.  004617 

.  000367 

42,  355 

43, 000 

.  005117 

. 000500 

43,  340 
44, 325 
58, 320 

44,  000 

.  005500 

. 000333 

45, 000 
59,  210 

. 005833 

. 000333 

Pemianeiit 

set. 


Inch. 

0. 


. 000017 


.  000033 


.  000067 


. 000083 


.  000133 


. 000250 


. 000717 


. 002083 


.  004017 


Successive 

permanent 

set. 


Inch. 

0. 


. 000017 


. 000016 


. 000034 


. 000016 


. 000050 


. 000117 


. 000467 


. 001366 


.  001934 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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No.  931. 

Marks,  t  0,5. 

Length,  10'^5. 

Diameter,  1".118. 

Sectional  area,  .983  square  inch. 
Gauged  length,  6". 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

compres¬ 
sion  per 
iuch. 

permanent 

set. 

Eemarks. 

Founds. 

983 

1, 966 

Pounds. 

1,000 

2, 000 

3,  000 

Inch. 

0. 

. 000017 

Inch. 

0. 

.  000017 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

2,  949 

3,  932 

4,  915 

5,  898 

6,  881 

7,  864 

8,  847 

9,  830 

10,  813 

11,  796 

12,  779 

13,  762 

.  000033 

. 000016 

4,  000 

5,  000 

6,  000 

7,  000 

.  000050 

. 000017 

.  000083 
.  000133 

. 000033 
. 000050 

. 000017 

. 000017 

. 000183 

. 000050 

8, m 

9,  000 
10,  000 
11,000 

. 000233 

.  000050 

•  .  000283 

.  000050 

. 000317 
. 600383 

. 000034 
. 000066 

.  000033 

. 000016 

12,  000 

13,  000 

14,  000 
15, 000 
16.  000 

. 000433 

.  000050 

.  000483 

. 000050 

. 000517 

. 000034 

14.  745 
15, 728 
16,711 
17,  694 
18, 677 

19,  660 

20,  643 

.  000567 
.  000617 

.  000050 
. 000050 

. 000033 

0. 

17;  000 
18,  000 
19, 000 
20,  000 
21,  000 
22,  000 

23,  000 

24,  000 

25,  000 

26,  000 

27,  000 

28,  000 
29, 000 

30,  000 

31,  000 

.  000667 

.000050 

. 000700 

. 000033 

. 000750 

. 000050 

. 000800 
. 000867 

.  000050 
.  000067 

.  000067 

. 000034 

21;  626 

22,  609 
23, 592 

.  000750 

.  000083 

.  000983 

.  000233 

.  001033 

.  000050 

24i  575 

25,  558 

26,  541 

27,  524 

28,  507 

29,  490 
30, 473 
31, 456 

32,  439 

33,  422 

34,  405 
35, 388 

. 001100 
.001183 

. 000067 
. 000083 

.  000150 

. 000083 

.  001267 

.  000084 

.  001317 

.  000050 

.  001383 

.  000066 

.  001500 
.  001583 

.000117 
.  000083 

. 000250 

. 000100 

32,000 
33,  000 
34, 000 

35,  000 

36,  000 

37,  000 

38,  000 

39,  000 

40,  000 

41,  000 

42,  000 

43,  000 

44,  000 

45,  000 
59, 140 

.  001700 

.000117 

.  001833 

. 000133 

.  001983 

. 000150 

. 002200 
. 002417 

.  000217 
.  000217 

.  000733 

.  000483 

36, 371 

.  002750 

. 000333 

37, 354 
38, 337 
39,  320 
40, 303 
41,  286 
42, 269 
43, 252 
44,  235 
58, 130 

.  003083 

.  000333 

. 003483 

.  000400 

.  003917 
.  004333 

.  000434 
.  000416 

.  002250 

.  001417 

. 004817 

.  000484 

. 005417 

. 000600 

. 005800 

.  000383 

. 006350 

.  000550 

.  004483 

. 002233 

Ultimate  strength. 

Failed  by  triple  flexure. 
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932. 

Marks,  t  c,6 
Length,  10''.5. 

Diameter, 

Sectional  area,  1.01  square  inch. 
Gauged  length,  6". 


Applied  loads. 


Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

1,010 

1,000 

2, 020 

2,000 

3,030 

3,  000 

4,  040 

4,  000 

5,  0.50 

5,  000 

6,  060 

6,  000 

7,070 

7,000 

8,  080 

8, 000 

9,  090 

9,  000 

10, 100 

10,  000 

11, 110 

11, 000 

12, 120 

12, 000 

13, 130 

13, 000 

14, 140 

14, 000 

15, 150 

15, 000 

16. 160 

16, 000 

17, 170 

17,  000 

18, 180 

18,  000 

19, 190 

19,  000 

20,  200 

20,  000 

21,210 

21, 000 

22, 220 

22,  000 

23,  230 

23,  000 

24,  240 

24,  000 

25, 250 

25,  000 

26,  260 

26,  000 

27,  270 

27,  000 

28,  280 

28,  000 

29,  290 

29.  000 

30,  300 

30,  000 

31, 310 

31,  000 

32, 320 

32,  000 

33, 330 

33,  000 

34,  340 

34, 000 

35,  350 

35,  000 

36,  360 

36, 000 

37,  370 

37,  000 

38, 380 

38,  000 

39,  390 

39, 000 

40,  400 

40,  000 

41, 410 

41,  000 

42,  420 

42,  000 

43, 430 

43, 000 

44,  440 

44,  000 

45,  450 

45,  000 

60,900 

60,  300 

Compres¬ 
sion  per 
inch. 

Snccessive 
compres¬ 
sion  per 
inch. 

Inch. 

Inch. 

0. 

0. 

.  000017 

•  . 000017 

.  000033 

,  000016 

. 000067 

. 000034 

.000100 

.  000033 

. 000150 

.  000050 

.  000200 

.  000050 

.  000250 

. 000050 

. 000317 

. 000067 

.  000350 

.  000033 

. 000400 

.  000050 

. 000433 

, 000033 

. 000483 

. 000050 

, 000533 

.  000050 

. 000567 

. 000034 

. 000650 

. 000083 

. 000700 

.  000050 

. 000733 

. 000033 

. 000783 

. 000050 

. 000850 

.  000067 

. 000917 

.  000067 

. 000967 

, 000050 

, 001033 

. 000066 

. 001083 

. 000050 

.  001167 

.  000084 

.  001233 

. 000066 

.  001300 

.  000067 

.  001350 

.  000050 

. 001417 

. 000067 

.  001500 

. 000033 

. 001600 

.  000100 

.001717 

.  000117 

.  001833 

. 000116 

.  001983 

.  000150 

. 002167 

.  000184 

. 002483 

.  000316 

. 002633 

.  000150 

.  002883 

. 000250 

. 003250 

. 000367 

. 003733 

. 000483 

. 004083 

.  000350 

. 004550 

. 000467 

. 005083 

.  000533 

.005550 

. 000467 

. 006133 

.  000583 

Permanent 

set. 

Successive 

permanent 

set. 

Inch. 

0. 

In  ch. 

0. 

0. 

. 000017 

. 000017 

.  000050 

. 000033 

.  000067 

. 000017 

. 000117 

. 000050 

. 000250 

. 000133 

.  000817 

.000567  ' 

.  002000 

.001133 

.  004167 

. 002167 

Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  trijile  flexure, 
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Cast-Iron  Body  No.  1. 

No.  4549. 

Marks, 

Diameter,  l'M28. 

Sectional  area,  1  square  inch. 

•  Gauged  length,  20''. 


Apjilied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
iucli. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

2  000 

Pounds. 

1, 000 

2,  000 

3, 000 
4,000 

5, 000 

6,  000 

7,  000 

8,  000 

9,  000 

10,  000 
11,  000 
12,  000 
13, 000 
14, 000 

15,  000 

16,  000 
17,  000 
18, 000 

19,  000 

20,  000 
21,009 
22, 000 
23. 000 
24,  000 

Inch. 

0. 

.  000035 

Inch. 

0. 

. 000035 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

3,000 

4,000 

5,  000 

6,  000 
7,000 

8,  000 

.  000085 

.  000050 

. 000135 

. 000050 

.000185* 

. 000235 

.  000050 
. 000050 

. 000005 

. 000005 

. 000290 

. 000055 

, 000345 

. 000055 

9,  000 
10, 000 
11,000 
12,  000 
13,  000 
14, 000 

15,  000 

16,  000 
'  17,000 

18, 000 

19,  000 

20,  000 
21,000 
22,  000 

23,  000 

24,  000 
25, 000 
26,  000 
27,  000 
28, 000 
30,  040 

.  000400 

. 000055 

. 000455 
. 000510 

.  000055 
. 000055 

. 000025 

, 000C20 

• 

.  000565 

, 000055 

.  000035 

. 000070 

.  000700 

.  000065 

. 000755 
. 000835 

. 000055 
. 000080 

.  000060. 

.  000035 

.  000905 

. 000070 

. 000970 

.  000065 

.  001050 

. 000080 

. 001140 
.001240 

.  000090 
.  000100 

.000155 

.  000095 

.  001340 

.  000100 

.  001455 

. 000115 

. 001590 

. 000135 

25, 000 
26,  000 
27,  000 
28, 000 
30,  040 

.  001735 
.  001900 

. 000145 
. 000165 

.  000385 

. 000230 

.  002065 

.  000165 

.  002330 

.  000265 

. 000750 

. 000365 

Tensile  strength. 

Fractured  J  inch  from  the  neck 
Appearance  uniform  granular. 
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No.  944. 

Marks,  ‘  ^  ^ 

Lengtli,  10''.5. 

Diameter,  I'M 23. 

Sectional  area,  .99  square  inch. 

Gauged  length,  5". 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 
compres¬ 
sion  per 
inch. 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

permanent 

set. 

Remarks. 

Pounds. 

990 

1,980 

2, 970 

3, 960 

4,  950 
5,940 

6,  930 

Pounds. 

1,000 

2, 000 
3,000 

4,  000 

5,  000 

6,  000 

7,  000 

8,  000 

9,  000 

Inch. 

0. 

. 00006 

Inch. 

0. 

'  . 00006 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

. 00012 

.  00006 

.  00020 

. 00008 

. 00026 

. 00006 

0. 

.  00032 

. 00006 

.  00036 

.  00004 

920 

8,910 

9,  900 

. 00042 

. 00006 

\ 

\ 

.  00050 

.  00008 

10,  000 
11,000 
12, 000 
13, 000 
14, 000 

15,  000 

16,  000 

17,  000 

18,  000 

19,  000 

20,  000 
21,  000 
22, 000 
23, 000 

24.  000 

. 00054 

.  00004 

0. 

10,  890 

.  00060 

.  00006 

11,880 
12, 870 
13, 860 
14, 850 

15,  840 

16,  830 

17,  820 

18,  810 
19, 800 

20,  790 

21,  780 

22,  770 

23,  760 

24,  750 

25,  740 

.  00064 

.  00004 

.  00072 

.00008 

.  00078 

.  00006 

. 00084 
. 00092 

.  00006 
. 00008 

. 00008 

.  00008 

.  00098 

C  00006 

. 00104 

. 00006 

.00110 

. 00006 

. 00116 
. 00124 

. 00006 
. 00008 

. 00012 

. 00004 

. 00130 

. 00006 

.  00138 

.  00008 

. 00148 

. 00010 

25, 000 
26,  000 

.  00160 
. 00166 

. 00012 
.  00006 

.  00022 

.  00010 

26,  730 

27,  720 

28,  710 

29,  700 

30,  690 

31,  680 

32,  670 

27,  000 

. 00180 

.  00014 

28,  000 
29,  000 

. 00190 

.  00010 

. 00200 

.  00010 

30,  000 

31,  000 
32, 000 
33,  000 

'  34, 000 

35,  000 

36,  000 

37,  000 

38, 000 

. 00214 
.  00234 

.  00014 
. 00020 

.  00060 

. 00038 

. 00252 

. 00018 

.  00266 

.  00014 

33,  660 

34,  650 

35,  640 

36,  630 

37,  620 

. 00286 

. 00020 

. 00318 
.  00354 

. 00032 
. 00036 

. 00134 

. 00074 

. 00386 

.00032 

. 00416 

. 00030 

38,  610 

39,  600 

40,  590 

41,  580 

39, 000 

40,  000 

41,  000 
42, 000 
43, 000 

. 00456 

. 00040 

. 00516 
.  00560 

. 00060 
.  00044 

.  00300 

. 00166 

. 00600 

. 00040 

42,  570 

. 00644 

. 00044 

43; 560 
44, 550 

57,  200 

44; 000 

45, 000 

57,  780 

. 00678 

. 00034 

. 00750 

.  00072 

.  00506 

. 00206 

Ultimate  strength. 

Failed  by  triple  flexure. 
H,  Ex,  161 - 12 
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Eo.  945. 

Marks,  m  t  Ej 

'  a  liio 

Length,  10'^5. 

Diameter,  1^M23. 

Sectional  area,  .99  square  inch. 
Gauged  length,  5''. 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

compres¬ 
sion  per 
inch. 

permanent 

set. 

Remarks. 

Pounds. 

990 

1  980 

Pounds. 

1,000 

2,  000 

3,  000 

4,  000 

5,  000 

6,  000 

7,  000 
8,000 

9,  000 

10,  000 

Inch. 

0. 

00004 

Inch. 

0. 

.  00004 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

2,  970 

3,  960 

4, 950 

5,  940 

6,  930 
7,920 

8,  910 

9,  900 

10,  890 

11,  880 

. 00012 
. 00018 
. 00022 

. 00008 

.  00006 
.  00004 

0. 

. 00026 

.00004 

.  00032 

. 00006 

.  00040 

. 00008 

.  00044 

.  00004 

.  00050 

.  00006 

0. 

11,000 
12,  000 

13,  000 

. 00056 

.  00006 

.  00062 

. 00006 

12,  870 

13,  860 

14,  850 
15, 840 

.  00066 

. 00004 

14,  000 

.  00072 

. 00006 

15, 000 
16,  000 
17,  000 

.  00080 
,  00084 

. 00008 
.  00004 

. 00004 

. 00004 

16,  830 

17,  820 

18,  810 

.  00090 

. 00006 

18,  000 
19,  000 

,  00096 

. 00006 

.  00102 

. 00006 

19, 800 

20,  790 

21,  780 

22,  770 

23,  760 

20, 000 
21,  000 

. 00110 
. 00118 

. 00008 
. 00008 

.  00010 

. 00006 

22,  000 
23,  000 

.  00124 

. 00006 

. 00134 

. 00010 

24,  000 
25, 000 
26,  000 

27,  000 
28, 000 
29, 000 
30,  000 
31, 000 

32,  000 

33,  000 

34,  000 

. 00140 

. 00006 

24; 750 

25,  740 

26,  730 

.  00150 
.  00160 

. 00010 
. 00010 

.  00022 

. 00012 

.  00170 

.  00010 

27; 720 
28, 710 

.  00180 

. 00010 

. 00190 

.  00010 

29; 700 
30, 690 

31,  680 

32,  670 

. 00206 
. 00230 

.  00016 
.  00024 

.  00056 

.  00034 

.  00246 

. 00016 

. 00270 

. 00024 

33;  660 

.  00298 

. 00028 

34;  650 

35,  640 

36,  630 

35; 000 

36,  000 
37, 000 
38,  000 
39, 000 

. 00330 
. 00366 

. 00032 
. 00030 

. 00150 

.  00094 

. 00404 

. 00038 

37;  620 

38,  610 

39,  600 

40,  590 

41,  580 

42,  570 

43,  560 

. 00444 

. 00040 

. 00488 

.  00044 

40;  000 
41,  000 

. 00540 
. 00584 

. 00052 
. 00044 

. 00330 

•  .00180 

42, '  000 

43,  000 

44,  000 
45, 000 
59,  350 

. 00624 

.  00040 

.  00680 

. 00056 

. 00734 

. 00054 

44,  550 
58,  760 

.  00804 

. 00070 

. 00586 

. 00256 

Ultimate  strength. 

Failed  by  triple  flexure, 
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No.  4550. 

Diameter,  l'M28. 

Sectional  area,  1  square  incli. 

Ganged  length,  20''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

2,  000 

3,  000 

Pounds. 

1,  000 

2,  000 

Inch. 

0. 

. 000035 

Inch. 

0. 

.  000035 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

3' 000 

.  000085 

.  000050 

• 

A  000 
5,000 

6,  000 

7,  000 

8,  000 

9,  000 

10,  000 
11, 000 
12, 000 

f  000 

5,  000 

6,  000 

7,  000 

.000135 

.  000050 

. 000190 
.  000250 

,  000055 
.  000060 

.  000005 

. 000005 

'.000310 

. 000060 

8,  000 

. 000370 

. 000060 

Oj  000 

. 000440 

. 000070 

lOi 000 

11, 000 
12, 000 

13,  000 

. 000505 
. 000580 

.  000005 
. 000075 

. 000005 

. 000010 

. 000650 

.  000070 

13,  000 
14, 000 

. 000735 

. 000085 

14',  000 
15, 000 

16,  000 

. OOOSIO 

. 000075 

• 

15,  000 
16, 000 

. 000900 
. 000990 

. 000090 
. 000090 

.  000065 

.  000060 

17,  000 

17,  000 

18,  000 

.  001100 

. 000110 

•  *  *  "i*?  •  “ 

18, 000 

19,  000 

20,  000 
21,  000 

. 001205 

. 000105 

19^  000 
20,  000 
21,  000 

. 001350 

. 000145 

. 001490 
, 001650 

. 000140 
. 000160 

.  000285 

. 000220 

22,  000 
23,  000 
24, 000 
25,  000 
28,  360 

22'  000 

. 001860 

. 000210 

23i  000 
24, 000 

. 002100 

. 000240 

. 002400 

. 000300 

25i 000 
28, 360 

. 002770 

.  000370 

. 001100 

.  000815 

Tensile  strength. 

Fractured  10|"  from  the  neck. 
X  Appearance  uniform  granular. 
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No.  946. 


Marks,  ^  tJ  ^ 

Length,  10'C5. 

Diameter,  l'M27. 

Sectional  area,  1  square  inch. 
Gauged  length,  b". 


Applied  loads. 

Compres- 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

sion  per 
inch. 

compres¬ 
sion  per 
inch. 

permanent 

set. 

Kemarks. 

Pounds. 

1,000 

2,  000 

3,  000 

4,  000 

5,  000 

6,  000 

7,  000 
8,000 

9,  000 

10,  000 
11,  000 
12,  000 
13,  OOO 
14, 000 

Pounds. 

1,000 

2, 000 

3,  000 
4,000 

5,  000 

6,  000 

7,  000 

Inch. 

0.* 

. 00008 

Inch. 

0. 

. 00008 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

.  00012 

.  00004 

.  00018 

.  00006 

.  00024 

.  00006 

0. 

.  00030 

. 00006 

. 00034 

. 00004 

8,  000 
9,000 
,  10,  000 
11,  000 

. 00040 

. 00006 

. 00044 

. 00004 

. 00050 
.  00056 

. 00006 
.  00006 

.  00002 

. 00002 

12,  000 
13, 000 

14,  000 

15,  000 

16,  000 
17, OOQ 
18,000 

19,  000 

20,  000 
21,000 
22,  000 
23, 000 

24,  000 

25,  000 

26,  000 
27,  000 
28, 000 

29,  000 

30,  000 

31,  000 

32,  000 

33,  000 

34,  000 

35,  000 

36,  000 
37, 000 

.  00060 

.  00004 

.  00066 

.  00006 

.  00070 

.  00004 

15,  000 

16,  000 

17,  000 

18,  000 

19,  000 

20,  000 
21,000 
22,  000 
23, 000 
24, 000 
25, 000 
26, 000 
27,  000 
28, 000 
29, 000 

30,  OOO 

31,  000 

32,  000 
33,000 
34,  000 
35, 000 
36, 000 

.  00076 
.  00082 

.  00006 
.  00006 

. 00004 

.  00002 

.  00086 

.  00004 

.  00092 

. 00006 

. 00098 

.  00006 

. 00104 
.  00110 

. 00006 
.  00006 

. 00006 

. 00002 

.  00116 

. 00006 

. 00122 
. 00128 

. 00006 

, 00006 

.  00134 
.  00140 

.  00006 
. 00006 

.  00014 

.  00008 

. 00146 

.00006 

.  00154 

.00008 

,  00162 

. 00008 

.  00168 
. 00176 

. 00006 
.  00008 

.  00020 

.00006 

.  00182 

.  00006 

.  00190 

.  00008 

.  00200 

. 00010 

. 00214 
. 00224 

. 00014 
. 00010 

.  00040 

. 00020 

37,  000 

. 00232 

.00008 

38, 000 

39,  000 

40,  000 
41,000 
42,  000 
43, 000 

44,  000 

45,  000 

46,  000 

47,  000 
48,000 
49,  000 
50, 000 
66, 180 

38, 000 

39,  000 

40,  000 

41,  000 

42,  000 

43  000 

. 00248 

.00016 

, 00262 

. 00014 

. 00280 
.  00300 

.  00018 
.  00020 

. 00082 

.  00042 

.  00316 

.  00016 

.  00340 

. 00024 

44,000 

45,  000 

46,  000 

47,  000 

48,  000 

49,  000 

50,  000 
66, 180 

. 00366 

.  00026 

.00396 
. 00432 

.00030 

.00036 

. 00172 

.  00090 

. 00466 

. 00034 

.  00500 

. 00034 

.  00524 

.  00024 

.  00594 

. 00070 

.  00340 

.  00168 

Ultimate  strength. 

Failed  by  triple  flexure. 
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Cast-Iron  Body  No.  2. 

No.  4555. 

Marks,  t  r, 

Diameter,  1^M28. 

Sectional  area,  1  square  inch. 

Gauged  length,  20''. 

Length  of  stem,  23". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

- 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

2, 000 

3,  000 

Pounds. 

1,  000 

2,  000 

3, 000 

Inch. 

0. 

.  000060 

Inch. 

0. 

.  000060 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

. 000115 

.  000055 

4,000 

5,  000 

6,  000 

7  000 

4,  000 

5,  000 

6,  000 
7,000 

8,  000 

9,  000 

. 000185 

. 000070 

. 000240 
. 000295 

.  000055 
.  000055 

. 000005 

.  000005 

. 000360 

. 000065 

8,  000 

. 000430 

.  000070 

9,  000 
10,  000 
11,  000 
12, 000 
13,  000 
14, 000 
15, 000 

. 000495 

. 000065 

10,  000 
11,  000 
12, 000 
13,  000 

. 000560 
.  000645 

. 000065 
.  000085 

.000045 

.  000040 

. 000725 
. 000810 

.  000080 
.  000085 

.  000065 

. 000020 

14,  000 

15,  000 

16,  000 
17,  000 

. 000910 
.  001005 

.  000100 
.  000095 

. 000105 

.  000040 

16, 000 
17, 000 
18,  000 
19, 000 

.  001105 
. 001225 

.  000100 
.  000120 

.  000160 

.  000055 

18, 000 
19, 000 

. 001350 
. 001510 

'  . 000125 

.  000160 

.  000205 

. 000045 

20,  000 
21,  000 

20,  000 
21, 000 
22, 000 

23,  000 

24,  000 
25, 000 
26,  070 

.  001660 
.  001875 

.  000150 
. 000215 

.  000405 

.  000200 

22,  000 
23, 000 
24, 000 
25, 000 
26,  070 

.  002105 
. 002400 

.  000230 
.  000295 

. 000685 

.  000280 

' 

. 002735 
-  .003125 

. 000335 
.  000380 

.001110 
.  001405 

.  000425 
.  000295  - 

Tensile  strength. 

♦ 

Fractured  4."5  from  neck. 
Appearance  uniform  granular, 
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No.  949. 

Marks, 

Length,  10''.5. 

-  Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length, 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

compres¬ 
sion  per 
inch. 

permanent 

set. 

R  binaries. 

Founds. 

1,  000 

2, 000 
3,000 
4,000 

5,  000 

6,  000 

7,  000 
8,000 

9,  000 

Pounds. 

1,000 

2,  000 

3,  000 

Inch. 

0. 

. 00006 

Inch. 

0. 

.  00006 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

. 00012 

.  00006 

. 

4,  000 

. 00018 

.  00006 

5,  000 

.  00024 

.  OOOOO 

0. 

6,  000 

. 00030 

. 00006 

7,  000 

8,  000 

9,  000 

. 00036 

.  00006 

.  00042 

. 00006 

. 00048 

. 00006 

10, 000 
11,  000 
12, 000 
13,  000 
14, 000 

15,  000 

16,  000 
17, 000 

10,  000 
11,  000 
12, 000 
13,  000 

. 00054 

. 00006 

0. 

.  00062 

' . 00008 

. 00068 

. 00006 

♦ 

.  00074 

. 00006 

14, 000 

15,  000 

16,  000 
17, 000 

. 00080 

. 00006 

.  00086 
. 00094 

.  00006 
.  00008 

.  00006 

.  00006 

* 

.  00100 

.  00006 

18, 000 

18,  000 

.  00106 

.  00006 

19, 000 
20,  000 
21,  000 
22,  000 

19,  000 

20,  000 
21,  000 
22,  000 
23, 000 

24,  000 

25,  000 

26,  000 

27,  000 

28,  000 
29,  000 

. 00112 

. 00006 

.  00120 
. 00130 

. 00008 
. 00010 

. 00012 

.  00006 

. 00138 

.  00008 

23'  000 

. 00144 

.  00006 

24i  000 

.00154 

. 00010 

25i  000 
26, 000 

27,  000 

28,  000 
29,  000 

. 00164 
.00176 

.  00010 
. 00012 

.  00028 

. 00016 

. 00186 

. 00010 

.  00200 

. 00014 

.00216 

. 00016 

30i  000 

31,  000 

32,  000 

30i  000 

31,  000 

32,  000 

33,  000 
34, 000 

35,  000 

36,  000 

37,  000 

38,  000 
39, 000 

.  00230 
. 00252 

. 00014 
. 00022 

.  00064 

.  00036 

.  00266 

. 00014 

33, 000 

. 00290 

. 00024 

34, 000 
35, 000 

36,  000 

37,  000 
38, 000 
39, 000 

40,  000 

41,  000 

. 00320 

. 00030 

. 00356 
.  00386 

. 00036 
. 00030 

.  00164 

. . 

. 00100 

.  00434 

. 00048 

.  00464 

.  00030  * 

. 00506 

. 00042 

40,  000 

41,  000 

42,  000 

.  00554 
.  00600 

. 00048 
. 00046 

.  00334 

.00170 

42,  000 

43,  000 
44,000 
45, 000 
57,  080 

. 00644 

. 00044 

43,  000 

.  00676 

. 00032 

44,  000 

. 00720 

. 00044 

45,  000 
57,  080 

.00760 

. 00040 

. 00514 

. 00184 

Ultimate  strength. 

Failed  by  triple  flexure, 
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950. 

Marks,  J  ^ 

Leiigtli,  W.h. 

Diameter,  l'M29. 

Sectional  area,  1  square  incli. 

Gauged  length,  b". 


Applied  loads. 

Compres-_il"l"?5ij® 

Successive 

Kemarks. 

Total. 

Per  square 
inch. 

sion  per 
inch. 

sion  ijer 
inch. 

set. 

permanent 

set. 

Pounds. 

1,000 

2,000 

3,  000 

Pounds. 

1,C00 

2,000 

3,  000 

4,  000 

Inch . 

0. 

. 00006 

Inch. 

0. 

. 00006 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

. 00014 

. 00008 

4,  000 

.  00020 

.  00006 

5,000 

6,  000 
7,000 
8,000 
9,000 
10, 000 
11, 000 

5,  000 

6,  000 

. 00026 

. 00006 

0. 

.  00034 

. 00008 

7,  000 
8,000 

.  00040 

. 00006 

.  00046 

. 00006 

9,  000 

.  00052 

.  00006 

10, 000 
11, 000 
12, 000 
13, 000 

. 00058 
. 00062 

.  00006 
. 00004 

.  00004 

. 00004 

12, 000 
13'.  000 

. 00070 

. 00008 

. 00076 

. 00006 

14,  000 
15, 000 

16,  000 

17,  000 

18,  000 

19,  000 

14;  000 

15, 000 

16,  000 

17, 000 

18,  000 

19, 000 

20,  000 

21, 000 

22, 000 

23, 000 

24,  000 

25,  000 

26, 000 

27, 000 
28, 000 

. 00082 

. 00006 

.  00092 
.  00096 

. 00010 
. 00004 

.  00008 

. 00004 

.  00102 

. 00006 

. 00108 

. 00006 

. 00114 

. 00006 

20,  000 

21,  000 

22,  000 

23, 000 

24, 000 

.  00122 
. 00130 

. 00008 
. 00008 

. 00016 

.  00008 

. 00138 

. 00008 

. 00146 

.  00008 

. 00158 

. 00012 

25; 000 

26,  000 

27,  000 

. 00168 
. 00180 

. 00010 
. 00012 

. 00034 

.00018 

. 00190 

. 00010 

28,  000 

29, 000 

30,  000 

31,  000 

32, 000 

33,  000 

34,  000 

.  00204 

. 0OOI4 
. 00016 

29, '  000 

30,  000 

31, 000 

32,  000 

33,  000 

34, 000 

35, 000 
36, 000 

37, 000 

38, 000 
39, 000 

.  00220 

.  00242 
. 00266 

. 00022 
. 00024 

00 

0 

. 00044 

. 00282 

. 00016 

.00310 

. 00028 

. 00346 

.  00036 

35, 000 

36, 000 

37,  000 
38,000 

39,  000 

. 00386 
. 00436 

.  00040 
.  00050 

. 00196 

. 00118 

. 00468 

. 00032 

. 00504 

. 00036 

. 00566 

.  00062 

40, 000 
41,000 

42, 000 
43, 000 

40,000  " 
41,  000 

. 00622 
. 00660 

. 00056 
. 00038 

. 00400 

.  00204 

42,  000 
43, 000 

. 00716 

. 00056 

. 00776 

. 00060 

• 

44, 000 

45, 000 
8,6  10 

44;  000 

. 00838 

. 00062 

45,  000 

58,  610 

.00892 

. 00054 

.  00640 

. 00240 

Ultimate  strength. 

V 

Failed  by  triple  flexura 
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1^0.  4556. 


Marks,  ^ 

Diameter,  1/M28.  '  ^ 

Sectional  area,  1  square  inck. 

Gauged  lengtli,  20''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

a-'otal. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Eemarks. 

Pounds. 

1,000 

2,  000 
3,000 

Founds. 

1,000 

2,  000 

Inch. 

0. 

000050 

Inch. 

0. 

. 000050 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

3,  000 

. 000100 

.  000050 

4,  000 

4,000 

5,  000 

.  0001.50 

. 000050 

6,  000 

G,  000 

7,  000 

. 000200 

.  0000.50 

0. 

6,  000 

. 000250 

.  000050 

7,  000 
8,000 
9,000 
10,  000 
11,  000 

. 000300 

.  000050 

8,  000 

9,  000 
10,  000 
11,  000 
12,  000 
13,  000 

. 000350 

. 000050 

. 000400 

. 000050 

. 000455 
. 000505 

. 000055 
. 000050 

■  '  .  000015 

.000015 

- 

12,  000 

13,  000 

.  000560 
. 000630 

.  000055 
. 000070 

.  000025 

. 000010 

14;  000 
15, 000 

14;  000 

15,  000 

16,  000 
17,  000 

.  000705 
. 000765 

.  000075 
.  000060 

. 000045 

.  000020 

1G;  000 

17,  000 

18,  000 
19, 000 
20,  000 
21,  000 
22,  000 
23,  000 

. 000840 
. 000910 

.  000075 
. 000070 

.  000070 

. 000025 

18,  000 
19,  000 

. 000990 
. 001070 

.  000080 
,  000080 

.000100 

. 000030 

20;  000 
21,  000 
22,  000 
23, 000 

24,  000 

25,  000 
31,  050 

.001160 
. 001260 

.  000090 
.  000100 

.  000160 

. 000060 

- 

.  001370 
.001495 

.  000110 
. 000125 

.  000240 

. 000080 

24;  000 
25,  000 
31, 050 

.  001620 
.  001785 

.000125 
.  000165 

. 000350 
. 000440 

.000110 
. 000090 

Tensile  strength. 

Fractured  2"  from  neck. 
Ajipearauce  uniform  granular, 
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No.  951. 

Marks,  m  e,  t  e. 

Length,  10'^5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  b". 


• 

Applied  loixds. 

Compres¬ 
sion  per 
inch. 

Successive 
compres¬ 
sion  per 
inch. 

PeiTuanent 

set. 

Successive 

Total. 

Per  square 
inch. 

permanent 

set. 

Eemarks. 

Pounds. 
1,  000 

2,  000 
3,000 

4,  000 

5,  000 

Pounds. 

1, 000 

2. 000 
3,000 

4,  000 

5,  000 

6, 000 

7,  000 

Inch. 

0. 

.  00006 

^  Inch. 

0. 

.  00006 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

. 00012 

.  00006 

.00018 

.  00006 

. 00024 

.  00006 

0. 

G,000  . 

7,  000 

8,  000 

9,  000 

.  00030 

.  00006 

.  00036 

.  00006 

.8,  000 

9,  000 
10,  000 
11,000 
12,  000 
13, 000 

14,  000 

15,  000 

16,  000 

.  00042 

. 00006 

. 00048 

. 00006 

10,  000 
11,  000 

.  00054 
.  00060 

.  00006 
. 00006 

. 00002 

. 00002 

12, 000 
13,  000 

.  00064 

. 00004 

. 00070 

. 00006 

14,  000 

,  00076 

. 00006 

15,  000 

16,  000 
17, 000 
18,  000 
19,  000 
20, 000 
21,  000 

.  00082 
.  00088 

. 00006 
. 00006 

.  00006 

. 00004 

17,  000 

.  00094 

. 00006 

18,  000 
19, 000 
20, 000 
21,  000 

1  .00100 

. 00006 

.  00106 

. 00006 

.00112 
. 00120 

.  00006 
.  00008 

.00010 

. 00004 

22,  000 
23,  000 
24,000 
25,000 
26,  000 
27,  000 

22,  000 

. 00126 

. 00006 

23,  000 

.00132 

. 00006 

24,'  000 

. 00140 

. 00008 

25; 000 
26,  000 
27,  000 
28, 000 
29, 000 

. 00146 
.  .  00154 

. 00006 
.  00008 

.  00018 

. 00008 

.  00160 

.  00006 

28i  000 

29,  000 

30,  000 

31,  000 
32, 000 
33,  000 
34, 000 

. 00170 

.  00010 

. 00180 

,  00010 

30; 000 

31, 000 
32, 000 

33,  000 

34,  000 

35,  000 

36,  000 
37, 000 

. 00188 
. 00196 

. 00008 
. 00008 

.  00030 

. 00012 

.  00208 

.00012 

. 00218 

. 00010 

. 00230 

. 00012 

35;  000 

36, 000 
37, 000 

. 00244 
. 00260 

.  00014 
. 00016 

.  00060 

.00030 

. 00280 

.  00020 

1 

38^000 
39,  000 
40, 000 
41, 000 
42, 000 

38,000 
39, 000 
40,  000 
41, 000 
42, 000 
43, 000 

. 00294 

. 00014 

. 00314 

.  00020 

' 

.  00352 
. 00376 

.  00038 
. 00024 

. 00136 

.00076 

.  00396 

. 00020 

43;  000 

44,  000 
45, 000 
46,  000 

. 00434 

. 00038 

44; 000 

45,  000 

46,  000 
47, 000 
48, 000 
49, 000 
50,  000 
62,  350 

.  00470 

. 00036 

. 00520 
. 00566 

. 00050 
.00046 

.  00278 

. 00142 

47;  000 

48, 000 
49, 000 
60, 000 
62, 350 

.  00604 

.  00038 

.  00640 

.  00036 

. 00694 

. 00054 

. 00742 

.00048 

. 00470 

.66i92 

Ultimate  strength. 

Failed  hy  triple  flexure, 
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Cast-Iron  Body  No.  3. 

^  No.  4559. 

Marks,  ^ 

Diameter,  1^M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  20.'^ 

Length  of  stem  23.'^ 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Pounds. 
1,  000 

2,  000 
3,1)00 

Pounds. 

1,  000 

2,  000 

Inch. 

0. 

.  000060 

Inch. 

0. 

.  000060 

1 

Inch. 

0. 

Inch. 

0. 

3,  000 

. 000125 

.  000065 

4,000 

4^  000 

.  000180 

. 000055 

5,  000 

6,  000 

7,  000 

5, '  000 

6,  000 

.  000260 
. 000310 

.  000080 
. 000050 

. 000005 

. 000005 

000 

. 000370 

.  000060 

si  000 

9,  000 

si  000 

. 000445 

.  000075 

9i  000 

. 000515 

. 000070 

lOi  000 
11,  000 
12,  000 
13,  000 

loi  000 
11,  000 

.  000600 
. 000670 

.  000085 
.  000070 

. 000035 

. 000030 

12i  000 

13,  000 

. 000760 
~  .000860 

. 000090 
.  000100 

.  000060 

.  000025 

14i  000 
15, 000 
16,  000 

17,  000 

18,  000 

19,  000 

20,  000 
21,  000 
22,  000 

23,  000 

24,  000 

25,  000 
27,  240 

14i  000 

15,  000 

16,  000 
17,  000 
18, 000 

19,  000 

20,  000 
21, 000 
22,  000 
23, 000 

24,  000 

25,  000 
27, 240 

.  000955 
. 001040 

.  000095 
. 000085 

.000105 

.  000045 

. 001160 
. 001285 

. 000120 
. 000125 

.  000170 

. 000065 

. 001430 
.  001590 

. 000145 
. 000160 

. 000285 

. 000115 

.  001785 
. 002000 

.000195 

.000215 

. 000460 

. 000175 

.  002265 
.  002585 

. 000265 
. 000320 

. 000755 

. 000295 

.  002950 
. 003425 

.  000365 
. 000475 

. 001250 
.  001610 

. 000495 
. 000360 

Fractured  at  middle  of  stem. 
Appearance  uniform  granular. 


Remarks. 


Initial  load.  _ 


Tensile  strength. 
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No.  952. 

Marks,  ^  R, 

Length, 

Diameter,  1^M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  5^'. 


Applied  loads. 

Compres- 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
incli. 

sion  per 
inch. 

compres¬ 
sion  per 
inch. 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

2, 000 
3,000 

4, 000 
5,000 
6,000 
7,000 

8,  000 

9, 000 
10, 000 
11,  000 

Pounds. 

1, 000 

2,  000 
.  3,000 
4,000 

5,  000 

6,  000 

7, 000. 
8,  000 

Inch. 

0. 

. 00006 

Inch. 

0. 

. 00006 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

. 00014 

. 00008 

. 00020 

. 00006 

. 00030 

.  00010 

0. 

.  00036 

.  00006 

.00042 

. OQOOO 
. 00006 

.00048 

9,  000 
10, 000 
11,000 
12,  000 
13,  000 

. 00054 

. 00006 

.  00060 
.  00066 

.  00006 
.  00006 

.  00005 

, 00005 

12,  000 
13,  000 

.  00074 

.  00008 

. 00080 

. 00006 

14',  000 
15, 000 
16,  000 

17,  000 

18,  000 

14;  000 
15,  000 
16, 000 
17,  000 
18,000 

19,  000 

20,  000 
'21,000 

22, 000 
23,  000 

'  .00086 

. 00006 

. 00094 
. 00100 

.  00008 
.00006 

. 00010 

. 00005 

.00110 

. 00010 

.00116 

.  00006 

19.  000 

.  00124 

. 00008 

- 

20, 000 
21,  000 
22, 000 

23,  000 

24,  000 
25,000 
26, 000 
27,  000 
28. 000 

.00132 
.  00140 

. 00008 
.  00008 

.  00018 

. 00008 

.00150 

. 00010 

. 00160 

. 00010 

■ 

24, 000 

25,  000 

26,  000 
27,  000 
28, 000 

29,  000 

30,  000 
31,000 
32,  000 

.00170 

. 00010 

.00180 

.00190 

. 00010 
.  00010 

. 00034 

. 00016 

. 00200 

.00010 

. 00214 

. 00014 

29,  000 

. 00226 

. 00012 

30,  000 
31, 000 

.  00240 
. 00260 

.  00014 
.  00020 

. 00066 

. 00032 

32',  000 
33, 000 
34,000 

.  00276 

. 00016 

33, 000 
34, 000 
35, 000 
36,  000 
37, 000 
38, 000 
39,000 
-  40, 000 

41,000 
42,  000 
43, 000 

.  00300 

. 00024 

.  00320 

. 00020 

/ 

35!  000 
36, 000 
37,  000 
38, 000 

39,  000 

40,  000 
41, 000 
42,  000 
43, 000 
44,000 

45,  000 

46,  000 

47,  000 
48, 000 

. 00352 
.  00384 

. 00032 
. 00026 

. 00144 

. 00078 

.  00410 

.  00026 

. 00446 

, 00036 

. 00494 

. 0OO48 
. 00046 
. 00046 

.  00540 
.  00586 

. 00314 

.00170 

.  00626 

. 00040 

. 00666 

, 00040 

44,  000 

45,  000 

46,  000 
47, 000 

48,  000 

49,  000 

50,  000 
55, 060 

. 00716 

.  00050 

.  00778 
.  00820 

. 00062 
.  00042 

. 00516 

. 00202 

. 00846 

. 00026 

, 00880 

. 00034 

49,000 

,00918 

, 00038 

50;  000 
55,  060 

. 00970 

. 00052 

.  00700 

. 00184 

Ultimate  strength. 

Failed  by  triple  flexure 


188 


12-INCH  B.  L.  RIFLED  MORTARS 


No.  953. 

Marks,  12  m  R3  t  Ej 

Lengtli,  10' C5. 

Diameter,  1".129. 

Sectional  area,  1  square  incli. 

Gauged  length,  5". 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

compres¬ 
sion  per 
inch. 

permanent 

set. 

Remarks. 

Pounds. 

1,  000 

2,  000 

3,  000 

Pounds. 

1,000 

2, 000 

3  000 

Inch. 

0. 

. 00008 

Inch. 

0. 

. 00008 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

. 00016 

. 00008 

4,  000 

4,  000 

5,  000 

6,  000 

7,  000 

8,  000 

9,  000 

. 00022 

.  00006 

5,  000 

6,  000 

7,  000 

8,  000 

9,  000 

.  00028 
.  00036 

. 00006 
.  00008 

.  00002 

.  00002 

.  00040 

.  00004 

.00016 

.  00006 

. 00052 

. 00006 

10;  000 
11,  000 

loi  000 
11, 000 
12,  000 

13,  000 

14,  000 

15,  000 

16,  000 

17,  000 

18,  000 

19,  000 

20,  000 
21,  000 
22,  000 

23,  000 

24,  000 

25,  000 

26,  000 
27,  000 
28, 000 

29,  000 

30,  000 

31,  000 

32,  000 

33,  000 

.  00058 
. 00064 

.  00006 
.  00006 

. 00004 

.  00002 

12; 000 

13, 000 
14,  000 

. 00070 

.  00006 

. 00078 

.  00008 

.  00084 

.  00006 

15;  000 
16,  000 

17,  000 

18,  000 

.  00090 
. 00098 

.  00006 
. 00008 

. 00008 

. 00004 

.  00106 

. 00008 

. 00114 

.  00008 

19.'  000 

.  00122 

.  00008 

20;  000 
21,  000 
22,  000 

.  00130 
. 00138 

.  00008 
.  00008 

. 00016 

.  00008 

- 

. 00144 

.  00006 

23,  000 

.  00156 

. 00012 

24,  000 
25, 000 
26, 000 

. 00164 

.00008 

. 00176 
. 00188 

. 00012 
. 00012 

. 00036 

.00020 

27,  000 

.  00200 

.  00012 

28,  000 

29,  000 

30,  000 

31,  000 

.  00212 

. 00012 

. 00226 

.  00014 

.  00250 
.  00266 

.  00024 
. 00016 

. 00084 

.  00048 

32,  000 

33,  000 

. 00288 

. 00022 

.  00310 

.00022 

^  34,000 
'  35,000 
36,  000 
37,000 

38,  000 

39,  000 

40,  000 

41,  000 

42,  000 

34, 000 

35,  000 

36,  000 

37,  000 

38,  000 
39, 000 

. 00344 

. 00034 

.  00370 
.  00420 

.  00026 
.  00050 

. 00176 

.00092 

.  00456 

.  00036 

. 00506 

. 00050 

.  00560 

. 00054 

40,  000 
41, 000 
42,  000 

.00634  , 
.00690 

. 00074 
. 00056 

. 00406 

. 00230 

.  00770 

.  00080 

43,  000 

44,  000 

45,  000 
53, 480 

43,  000 
44, 000 
45,  000 
53,  480 

. 00856 

. 00086 

.  00950 

.  00004 

.  01052 

. 00102 

. 00784 

.  00378 

Ultimate  strength. 

Failed  by  triple  flexure. 
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No.  4560. 

Marks, 

Diameter,  l".i29. 

Sectional  area,  1  square  inch. 

Gauged  length,  20'C 
Length  of  stem,  23." 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarhs. 

Pounds. 

1,000 

2,  000 

Pounds. 

1,000 

2,  000 

Inch. 

0. 

.  000060 

Inch. 

0. 

. 000060 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

s  ',  000 

4, 000 

5,  000 

3, 000 

4,  000 

.  000110 
.  000165 

. 000050 
. 000055 

5,000 

.000215 

,  . 000050 

0. 

6,  000 
7,000 

8,  000 

9,  000 

6,  000 
7,000 

8,  000 

.  000270 

.  000055 

.  000325 

.  000055 

.  000385 

. 000060 

9,  000 

. 000445 

. 000060 

10, 000 
11, 000 
12,  000 

13,  000 

14,  000 
15, 000 
16,  000 
17, 000 
18,  000 
19,  000 
20, 000 
21,000 
22, 000 
23,  000 

10,  000 
11,  000 
12,  000 
13,000 
14, 000 
15, 000 
16,  000 
17, 000 
18, 000 
19, 000 
20, 000 
21,  000 

.  000505 
.  000565 

.  000060 
. 000060 

. 000015 

.  000015 

.  000635 
.000710 

. 000070 
. 000075 

. 000040 

.  000025 

.  000780 
. 000865 

. 000070 
.  000085 

. 000065 

. 000025 

.  000940 
.  001035 

.  000075 
.  000095 

. 000110 

. 000045 

.  001135 
.  001240 

.  000100 
.  000105 

. 000165 

. 00055 

. 001350 
. 001490 

. 000110 
.  000140 

000255 

.  000090 

22;  000 

23,  000 

.  001585 
.  001845 

.  000095 
. 000260 

. 000400 

.  000145 

Tensile  strength. 

Fractured  2J"  from  neck  at  spongy  spot. 

Appearance  uniform  granular,  excepting  sponginess  above  noted. 
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No.  954. 

Marks, 

Length,  10'^5. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  5^'. 


1  Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 
compres¬ 
sion  per 
inch. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

2,  000 

2,000 

. 00006 

. 00006 

3,  000 

3,  000 

.  00014 

.  00008 

4,  000 

4,  000 

. 00020 

.  00006 

5,  000 

5,  000 

. 00026 

.  00006 

6,  000 

6,  000 

. 00032 

.  OOOU6 

7,  000 

7.  000 

.  00038 

.  00006 

8,000 

8,  000 

.00044 

.  00006 

9,  000 

'  9, 000 

.  00050 

. 00006 

10,  000 

10,  000 

. 00056 

. 00006 

11, 000 

11, 000 

. 00062 

. 00006 

12,  OOO 

12,  000 

.  00068 

. 00006 

13,  000 

13,  000 

.  00074 

. 00006 

14,  000 

14,  000 

. 00082 

.  00008 

15, 000 

15,000 

. 00088 

. 00006 

16,  000 

16,  000 

.  00098 

. 00010 

17,  000 

17,  000 

. 00104 

. 00006 

18, 000 

18,  000 

.00112 

.  00008 

19,  000 

19,  000 

. 00118 

.  00006 

20,  000 

20,  000 

.  00126 

. 00008 

21,  000 

21, 000 

. 00134 

.  00008 

22,  000 

22,  000 

.  00142 

.  00008 

23,  000 

23,  000 

. 00150 

.  00008 

24,  000 

24,  000 

.  00160 

.00010 

25,000 

25,  000 

. 00170 

.00010 

26,  000 

26,  000 

.  00180 

.00010 

27,  000 

27,  000 

. 00190 

.  00010 

28,  000 

28,  000 

.  00200 

.00010 

29, 000 

29,  000 

.  00214 

.  00014 

30,  000 

30,  000 

. 00228 

.00014 

31, 000 

31,  000 

. 00246 

.00018 

32, 000 

32,  000 

.  00260 

.00014 

33,  000 

33,  000 

.  00278 

.00018 

34,  000 

34, 000 

. 00300 

.  00022 

35,  000 

35,  000 

.  00326 

.  00026 

36,  000 

36,  000 

.  00358 

.  00032 

37,  000 

37,  000 

. 00384 

.  00026 

38, 000 

38,  000 

. 00410 

.  00026 

39,  000 

39,  000 

. 00454 

.  00044 

40,  000 

40, 000 

. 00500 

. 00046 

41,000 

41, 000 

. 00532 

. 00032 

42, 000 

42,  000 

. 00576 

.  000 14 

43, 000 

43,  000 

.00616 

. 00010 

44,  000 

44, 000 

.  006>)8 

. 00042 

45, 000 
55, 200 

45,  000 

55,  200 

. 00680 

. 00022 

Permanent 

set. 

Successive 

permanent 

set. 

Inch. 

0. 

Inch. 

0. 

0. 

0. 

• 

. 00002 

. 00002 

. 00006 

. 00004 

.00016 

. 00010 

.  00030 

.00014 

.  00062 

. 00032 

. 00130 

. 00068 

.  00276 

. 00146 

.  00434 

. 00158 

Failed  by  triple  flexure. 


t  k 


*Remark8. 


Initial  load. 


Ultimate  strength. 
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Hoop  A4. — ^iMoRTAR  No.  4. 
No.  4348. 

Marks, 

Diameter,  'k564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4'k 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,  2.50 

Pounds. 

1,000 

5,  000 
10,  000 
20,  000 

Inch. 

0. 

.  001)125 
. 000250 

Inch. 

0. 

. 000125 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2’  500 

. 000125 

5,  000 

.  000550 

. 000300 

7,  500 

30,  000 
40, 000 
45,  000 

50,  000 

51,  000 

. 000875 

. 000325 

10,  000 

11,  250 
12, 500 

12.  750 

. 001 225 

.  0003.50 

. 001375 

. 000150 

0. 

.  001550 

. 0O0175 

0. 

.  001575 

.  000025 

13,  000 

52;  000 

53,  000 

.  001625 

.  000050 

13, 250 

.  001700 

. 000075 

13’ 500 

54i 000 

.  001725 

. 000025 

13; 750 
14,  000 
14,  250 

14,  500 
14,  750 

55;  000 

56,  000 

57.  000 

.  001750 

. 000025 

Elastic  limit. 

-.  001900 

. 000150 

.  002050 

.  000150 

58,  000 

59,  000 

60,  000 
99, 160 

. 002475 

.  000425 

. 002950 

. 000475 

15;  000 

24, 790 

. 004300 

.001350 

—  ^ 

Tensile  strength. 

General  summary. 

\ 

Tensile  strengtli  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Reduction  in  diameter  at  point  of  rupture.  . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section  . . 

Position  of  rupture . 

Character  of  broken  surface . 

Elongation  of  inch  sections . 


. pounds..  99,600 

.  . do...  55,000 

. inch..  .1725 

. do...  .001750 

. do...  .124 

.  39, 2 

. 2"  from  the  neck 

granular,  dull  eccentric  spot 
. 'MO,  ".16,  ".31*,  ".12 
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Hoop  A4. — Mortar  Ko.  18. 

4277. 

Marks,  i2m^e,^A4 

Diameter,  ^'.564. 

Sexitional  area,  .25  square  inch. 

Gauged  length,  4:". 


Applied  loads. 

Elongation 
.per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  mch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2, 600 

5, 000 

7,  500 
10,  000 

11,  250 

12,  500 

12. 750 

13,  000 

13. 250 
13,  500 

13. 750 
14, 000 

14. 250 
14, 500 

14. 750 
15,  000 
15,  250 

15,  500 

15. 750 

16,  000 

16. 250 
16,  750 

17. 250 

17. 750 
18,  250 

18. 750 
26, 760 

Pounds. 

1,000 

5  000 

Inch. 

0. 

. 000125 

Inch. 

0. 

. 000125 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

10,  000 
20,  000 
30,  000 
40, 000 
‘  45, 000 

50,  000 
51, 000 
52, 000 

53,  000 

54,  000 

55,  000 

56,  000 

57,  000 

. 000375 

.  000250 

. 000750 

. 000375 

.  001 100 

. 000350 

. 001400 

.  000300 

. 001650 
. 001775 
. 001800 

. 000250 
. 000125 
. 000025 

. 000025 
. 000025 

. 000025 

0. 

. 001825 

. 000025 

. 001850 

*,000025 

. 001875 

. 000025 

. 001900 

. 000025 

.001950 

. 000050 

. 002000 

. 000050 

58,  000 

59,  000 
60, 000 
61,  000 
62,  000 
63, 000 

64,  000 

65,  000 
67,  000 
69,  000 

7] ,  000 

. 002025 

'.  000025 

.  002050 

. 000025 

. 002100 

.  000050 

.  002150 

. 000050 

.  002200 

. 000050 

Elastic  limit. 

.  002300 

. 000100 

.  002475 

. 000175 

.  002625 

. 000150 

.  003550 

. 000925 

.  005375 

. 001825 

. 007425 

.002050 

73i  000 

.009200  . 

. 001775 

75’ 000 

.  011300 

.  002100 

107;  040 

Tensile  strength.^ 

General  summary. 


Tensile  strength  per  square  inch  of  original  section  . . . . . . pounds. .  107, 040 

Elastic  limit  per  square  inch  of  original  section. . . . . . . . . do. . .  62, 000 

Elongation  per  inch  after  rupture . . . . . inch . .  .  ieoo 

Elongation  per  inch  under  strain  at  elastic  limit . r . do...  .  002200 

Keduction  in  diameter  at  point  of  rupture . do. . .  .  094 

Reduction  in  area  after  rupture,  per  cent  of  original  section . . .  30. 6 

Position  of  rupture . . . 1".25  from  the  neck 

Character  of  broken  surface . granular,  dull  silky  spot  at  the  circumference 

Elongation  of  inch  sections -  -  - - ........ . . . . . . .".14,  ".25*,  ".15,  ".10 
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Hoop  Bi.— Mortar  No.  19. 
No.  4272. 

Marks, 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Succesjsive 

Total. 

Per  sq^uare 
inch. 

elongation 
lier  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2,  500 

5,  000 
7,500 
10,  000 

11,  250 

12,  500 

12  750 

Pounds. 

1,000 

5,  000 
10, 000 
20,  000 
30,  000 
40, 000 
45,  000 
50,  000 
51,000 

52,  000 

53,  000 

54,  000 

55,  000 
56, 000 
57, 000 
58, 000 
59, 000 
60,  000 
61,  000 
62,  000 
63,  000 

Inch. 

0. 

. 000075 

Inch. 

0. 

. 000075 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000275 

. 000200 

'  . 000675 

.  001000 

. 000400 

’2. 

^ . 000325 

W 

. 001400 
. 001500 
.  001725 
. 001750 

000400 

. 000100 
. 000225 
. 000025 

. 000025 
.  000025 

. 000025 

0. 

13, 000 
13, 250 
13, 500 

.  001800 
. 001825 

.  000050 

.  000025 

. 001850 

.  000025 

13,  750 

14  000 

.001900 

— . 000050 

. 001950 

. 000050 

14,  250 
14,  500 

.  001975 

. 000025 

.  002025 

. 000050 

— 

14, 750 

. 002050 

.  000025 

15,  000 
15,  250 
15,  500 
15,  750 

. 002075 

. 000025 

.  002125 

. 000055 

.  002175 

. 000050 

. 002225 

. 000050 

• 

16, 000 

64,  000 

fiilj  000 

. 002300 

. 000075 

Elastic  limit. 

16,  250 

. 002425 

. 000125 

16,  500 

16,  750 

17,  250 

17,  750 

18,  250 

66,  000 
67,  000 
69,  000 
71,  000 

. 002550 

. 000125 

1 

. 002775 

. 000225 

1 

. 004025 

. 001250 

i 

'  .006375 

. 002350 

73; 000 

75,  000 

. 008500 

.  002125 

18' 750 

. oloooa 

. 001500 

lO;  250 
27,  410 

n\  000 

109, 640 

. 011750 

. 001750 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  100,  G40 

Elastic  limit  per  square  inch  of  original  section . do . . .  64,  000 

Elongation  per  inch  after  rupture . inch . .  ■  .  1475 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  002300 

Reduction  in  diameter  at  point  of  rupture . do. . .  .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section  .  33. 5 

Position  of  rupture . 2"  from  the  neck 

Character  of  broken  surface . granular,  dull  spot  near  the  circumference. 

Elongation  of  inch  sections . . . . . ",09,  ".27*,  ".13,  ".10 
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Hoop  A4 — Mortar  No.  20.  • 


No.  4273. 


Marks,  12  a, 

Hiameter,  ^^564. 

Sectional  area,  .25  square  incli. 
Gauged  length,  4'^ 


Applied  loads. 

Elongation 
l)er  inch. 

Successive 

Permanent 

set. 

V 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2,  500 

5, 000 

7,  500 
10,  000 

11,  250 

12,  500 
12,  750 

13  000 

Founds, 

1,  000 

5,  000 
10,  000 
20,  000 
30,  000 
40,  000 
45,000 

50,  000 

51,  000 

52,  000 

l7icJi. 

0. 

.  000100 

Inch. 

0. 

.  000100 

Inch. 

0. 

•0. 

Inch. 

0. 

Initial  load. 

.  000325 
.  000700 

.  000225 

.  000375 

.  001100 

.  000400 

. 001425 

. 000325 

.  001625 
. 001800 
.  001850 

.  000200 
. 000175 
. 000050 

. 000075 
. 000075 

.  000075 

0. 

. 001875 

. 000025 

13,250 
13,500 
13, 750 
14,  000 

14  250 

53, 000 
54,  000 

. 001900 

. 000025 

. 001925 

. 000025 

55,  000 

56,  000 

57,  000 

. 001950 

. 000025 

.  002000 

. 000050 

. 

k 

. 002050 

. 000050 

. 

14,  500 
14,  750 

58,  000 

59  000 

. 002100 

. 000050 

. 002150 

. 000050 

15,  000 
15, 250 
15, 500 
15, 750 
10,  000 

60,  000 
61,  000 

.  002175 

. 000025 

.  OO22OO 

. 000025 

Elastic  limit. 

62,  000 

. 002325 

. 000125 

63,  000 

.  002400 

. 000075 

64,  000 

. 002475 

. 000075 

16,  500 

17,  000 

66,  000 
68,  000 

. 002800 

. 000325 

.  003300 

.  000500 

17, 500 
18,  000 
27,  890 

70,  000 

. 004825 

. 001525 

72;  000 

111, 560 

. 006675 

.  001850 

Tensile  strength. 

General  summary. 


Tensile  strengtli  per  square  inch  of  oriAnal  section . pounds..  111,560 

Elastic  limit  per  square  inch  of  original  section . do...  61,  000 

Elongation  per  inch  after  rupture . inch. .  .  1325 

Elongation  per  inch  under  strain  at  elastic  limit . do. ..  .  002200 

Reduction  in  diameter  at  point  of  rupture . . . do. . .  .  104 

Redjuction  in  area  after  rupture,  per  cent  of  original  section .  33.  5 

Position  of  rupture . . .  "2.1  from  the  neck 

Character  of  broken  surface . : . granular,  silky  center 

Elongation  of  inch  sections . . . ,..,..".07,  ".22*,  ".15,  ".00 


or 
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Hoop  Bj — Mortar  No.  20. 

No.  4270. 

Marks,  m  i^o  b, 

Diameter,  '*'.564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Eemarks. 

Pounds. 

250 

1,250 

2,  500 

5,  000 

7,  500 
10, 000 

11,  250 
12, 500 

12,  750 

13,  000 

Founds. 

1,000 

5, 000 
10, 000 

Inch. 

0. 

. 000050 

Inch. 

0. 

.  000050 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000225 
. 000500 

.  000175 

20,  000 
30,  000 
40.  000 

. 000275 

. 000825 

. 000325 

.  001225 
. 001450 

. 000400 

45,  000 

.  000225 

0. 

0. 

50,  000 

. 001550 

.  000100 

51,  000 

.  001575 
.  001600 

.  000025 

52,  000 

53,  0(50 

54,  000 

55,  000 

56,  000 
57, 000 

58,  000 

59,  000 

60,  000 
61, 000 

. 000025 

13,  250 

. 001650 
.  001725 

. 000050 

13. 500 

13. 750 
14,  000 
14,  250 

14,  500 

14. 750 
15, 000 

15,  250 

15. 500 

15. 750 
16, 000 

. 000075 

. 00] 750 

. 000025 

.  001800 

.  000050 

.  001825 

.  000025 

.  001875 

.  000050 

.  001925 

.  000050 

.  001975 

.  000050 

.  002025 

. 000050 

. 

62,  000 

. 002050 

. 000025 

. 

Elastic  limit. 

63; 000 

.  002150 

. 000100 

64; 000 
65, 000 
67, 000 
69,  000 

.002450  - 

.  000300 

16,  250 

16,  750 
17, 250 
17, 750 

. 002725 

.  000275 

. 004375 

.  001650 

.  006050 

.  001675 

7i; 000 
■73, 000 
75, 000 
109, 080 

. 008025 

. 001975 

is;  250 
18,  750 
27,  270 

.  009550 

. 001525 

. 011300 

. 001750 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  190,  080 

Elastic  limit  per  square  inch  of  original  section  . do. . .  62,  000 

Elongation  per  inch  after  rupture . inch. .  .  1775 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  002050 

Eeduction  in  diameter  at  point  of  rupture . do. . .  ,  134 

Eeduction  in  area  after  rupture,  per  cent  of  original  section .  41. 9 

Position  of  rupture . 2"  from  the  neck 

Character  of  broken  surface . silky 

Elongation  of  inch  sections . . . ".10,  ".14,  ".35,*  ".12 
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Hoop  Aq. — Mortar  No.  21. 

No.  4275. 

Marks,  12  me,,  a. 

Diameter,  ^C564. 

Sectional  area,  .25  square  inch.  « 

Gauged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

STiccessive 

• 

Total. 

^Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Poun  ds. 
250 
1,250 

2,  500 
5,000 

7,  500 

10  000 

Pounds. 

1,000 

5,  000 

Inch. 

0. 

. 000150 

Inch. 

0. 

. 000150 

Inch. 

0. 

0. 

lyi  ch. 

0. 

Initial  load. 

10, 000 
20,  000 
30,  000 
40,  000 

. 000300 

. 000150 

. 000675 

.  000375 

■s. 

. 001025 

.  000350 

.001400 

.  000375 

11,  250 

12  500 

45,  000 
50, 000 
51, 000 

. 001550 

.  0001.50 

0. 

.  001725 

. 000175 

0. 

12. 750 
13,  000 
13, 250 
13,  500 

13. 750 

. 001750 

. 000025 

- 

52, 000 
53, 000 
54,  000 

.  001775 

.000025 

. 001800 

. 000025 

% 

. 001825 

. 000025 

55,  000 

56,  000 

.001875 

.  0000.50 

14,  000 

. 001925 

.  000050 

■  14,250 
14,  500 

14,  750 

57^  000 
58,  000 

. 002000 

. 000075 

. 002025 

.  000025 

59,  000 

.  002050 

.  000025 

. 

Elastic  limit. 

15, 000 

60,  000 

.  002200 

. 000150 

15,  250 
15,  500 

61,  000 
62,  000 

. 002300 

. 000100 

. 002875 

. 000575 

.  ...... 

16  000 

64,  000 
66,  000 

. 004625 

.  001750 

16,  500 

. 006875 

.  002250 

17,  000 

68i  000 
000 

.  008625 

. 001750 

17,  .500 

. 010750 

. 002150 

18,  000 

72, 000 
101, 880 

. 012875 

. 002125 

25,  470 

Tensile  strength. 

1 

'  General  summary. 


Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section  . . 

Elongation  per  inch  after  rupture . * . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Eeduction  in  diameter  at  point  of  rupture . 

Keduction  in  area  after  rupture,  per  cent  of  original  section . 

Position  of  rupture . 1 . . 

Character  of  broken  surface . tine  granular, 

Elongation  of  inch  sections. . ........ . . . . . . . . . 


. pounds..  101,880 

. do...  59,000 

. inch..  .1650 

. do...  .002050 

. do...  .324 

.  39. 2 

. . . 1".85  from  the  neck 

silky  spot  at  the  circumference 
. 'Ml,  ".31*,  ".13,  ".11 
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Hoop  Bi — Mortar  No.  21. 

No.  4271. 

Marks, 

Diameter,  ^C5C4. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4:". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks, 

Pounds. 

250 

1,250 

Pounds. 
1,000 
5,000 
10,  000 
20, 000 
30,  000 
40, 000 
45, 000 

50,  000 

51,  000 

52,  000 

53,  000 

54,  000 

55,  000 

Inch. 

0. 

. 000100 

Inch. 

0. 

.  000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2, 500 

5,  000 

.  000250 

.  000150 

.  000550 

.  000300 

500 
10, 000 
11, 250 

.  000975 

.  000425 

. 001275 

. 000300 

.001475 

. 000200 

0. 

12,^500 

12,  750 
13, 000 

13,  250 

. 001650 

. 000175 

0. 

. 

.  001700 

.  000050 

. 

. 001750 

.  000050 

. i . 

.  001775 

.  000025 

1 

13;  500 

. 001800 

.  000025 

13, 750 

. 001850 

.  000050 

14;  000 

56; 000 
57, 000 
58, 000 
59,  000 
60, 000 
61,  000 

. 001900 

. 000050 

• _ 1 _ 

14, 250 

.  001950 

. 000050 

14, 500 
14,  750 

.  002025 
.  002175 

. 000075 
.  000150 

. 

_ 

Elastic  limit. 

15; 000 

.  002800 

. 000625 

15;  250 

15,  750 
IG, 250 

16,  750 

17,  250 

17,  750 
25, 360 

. 003500 

. 000700 

63; 000 

. 006000 

.  002500 

65; 000 

.  008175 

. 002175 

67,  000 

.  009975 

.  001800 

69,  000 

.  011575 

. 001600 

-  1 

71,  000 

.  013775 

. 002200 

101,  440 

i 

Tensile  strength. 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  101,  440 

Elastic  limit  per  square  inch  of  original  section . do. . .  58,  000 

Elongation  per  inch  after  rupture . inch . .  .  1825 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  002025 

Reduction  in  diameter  at  point  of  rupture . . . do. . .  .  154 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  47. 2 

Position  of  rupture . 1".90  from  the  neck 

Character  of  broken  surface . - . silky 

Elongation  of  inch  sections . 'M2,  ".37*,  ".15,  ".09 
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Hoop  A4. — Mortar  No.  22. 

No.  4276. 

Marks,  12  me,,  a. 

Diameter,  ^C564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  4'C 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2,  500 

5,  000 

7,  500 

Poxinds. 

1,000 

5,  000 

Inch. 

0. 

.  000100 

Inch. 

0. 

.  000100 

Inch. 

0. 

0. 

Inch, 

-  0. 

Initial  load. 

10  000 

.  000375 
. 000750 

.  000275 

20,  000 

.  000375 

30,  000 

.  001025 

. 000275 

10,  000 

40, 000 
45,  000 
50, 000 
51,000 
52, 000 
53,  000 

. 001400 

, 000375 

11,  250 

12,  500 

12,  750 
13, 000 

13,  250 
13,  500 
13,  750 

. 001550 
. 001725 
.  001750 

.  000150 
. 000175 
.  000025 

. 000025 
.  000025 

. 000025 

0. 

. 001775 

. 000025 

. 001800 

. 000025 

54,  000 

55,  000 

56,  000 

57,  000 

58,  000 

59,  000 

60,  000 
61,  000 
62,  000 
63,  000 

.  001850 

. 000050 

- 

. 001900 

.  000050 

14, 000 

. 001950 

. 000050 

14,  250 

.001975 

. 000025 

14,  500 

14,  750 

15,  000 

. 002000 

. 000025 

.  002025 

. 000025 

. 002075 

. 000050 

15,  250 
15, 500 
15, 750 

16,  000 
16.  250 
16,  500 

. 002125 

. 000050 

. 002175 

. 000050 

.  002250 

. 000075 

64, '  000 

65,  000 

66,  000 
67,  000 
69,  000 
71,  000 
73, 000 
75,  000 
77,  000 

.  002300 

. 000050 

Elastic  limit. 

. 002425 

. 000125 

. 002525 

. 000100 

16;  750 
17,  250 

.  002800 

.  000275 

. 

.  003500 

. 000700 

17;  750 

. 005625 

. 002125 

. 

18,  250 

18,  750 

19,  250 
27,  440 

.  007625 

.  002000 

. 009500 

.  001875 

. 

. 011000 

.  001500 

. 

. 

109;  760 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  sauare  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Reduction  in  diameter  at  point  of  rupture . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture . 

Character  of  broken  surface . 

Elongation  of  inch  sections . ; . 


. pounds..  109,760 

. do...  64,000 

. inch..  .1525 

. do...  .002300 

. do...  .124 

.  39. 2 

. 2"  from  the  neck 

silky,  granular  at  the  circumference 
. ".07,  ".12,  ".31*,  ".11 
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Hoop  A4 — jMortar  No.  23. 
No.  4274. 

Marks,  A4 

Diameter,  '^5G4. 

Sectional  area,  .25  square  incli. 

Gauged  length,  4'k 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Eemarks. 

Pounds. 

250 

1,250 

2, 500 

5,  000 

7,  .500 
10,  000 

11,  250 

12,  500 
12, 750 

13,  000 
13,  250 
13,  500 

Pounds. 

1,000 

5,  000 

Inch. 

0. 

. 000100 

Inch. 

0. 

. 000100 

Inch. 

or. 

0. 

Inch. 

0-  , 

Initial  load. 

10, 000 
20,  000 
30,  000 
40,  000 
45,  000 

50,  000 

51,  000 

52,  000 

.  000400 

. 000300 

. 000650 

. 000250 

.  001300 
. 001675 

. 000650 
. 000375 

. OD0150 

. 000150 

. 001800 
■  .  002000 
. 002050 

. 000125 
.  000200 
. 000050 

. 000150 
. 000200 

0. 

. 000050 

V 

*  . 002100 

. 000050 

53^  000 

. 002150 

. 000050 

54' 000 

. 002225 

. 000075 

13;  750 
14,  000 
14,  250 
14,  500 
15, 000 

55; 000 

56,  000 

57,  000 

58,  000 

. 002275 

. 000050 

Elastic  limit.  , 

. 002450 

. 000175 

.  002625 

. 000175 

. 003025 

. 000400 

go;  000 
62,  000 
64,  000 
66,  000 
68,  000 

. 004775 

. 001750 

15;  500 
IG,  000 
IG,  500 
17, 000 
25,  570 

. 006550 

. 001775 

. 008250 

.  001700 

. 009875 

. 001625 
. 001875 

. 011750 

102;  280 

Tensile  strength. 

General  summary.  • 


Tensile  strengtli  per  square  inch  of  original  section  . pounds. .  102, 280 

Elastic  limit  per  square  inch  of  original  section . . . . do ...  55,  000 

Eiongation  per  inch  afterrupturo . . inch..  .  1900 

Elongation  per  inch  under  strain  at  elastic  limit . . . . . . . do . . .  .  002275 

lieduction  in  diameter  at  point  of  rupture . . . do. . .  .  144 

lleduction  in  area  after  rupture,  per  cent  of  original  section .  44.  G 

Position  of  rupture . 1".9  from  the  neck 

Character  of  broken  surface . silky,  interspersed  with  tine  granulation  at  the  circumference 

Elongation  of  inch  sections . ",12''.36*,  ".16,  ".12 
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Hoop  A4 — Mortar  Eo.  25. 
No.  4318. 

Marks, 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


Applied  loads. 

Elongation 
per  inch. 

Successive  !  _  . 

Successive 

Total. 

Per  square! 
inch. 

elongation  ! 
jjcr  inch. 

i  eniiitutJiit 

set. 

permanent 

set. 

Eemarks. 

Pounds. 

250 

1.  250 

Pounds. 

1,000 

5, 000 

10,  aoo 
20, 000 
30,  000 
40,  000 
45,  000 

50,  000 

51,  000 

Inch. 

0. 

.  000125 

Inch. 

0. 

. 000125 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2  500 

. 000375 

. 000250 

5  000 

.  000750 

.  000375 

7,  500 

.  001125 

.  000375 

V 

10, 000 

11,  250 

12,  500 
12,  750 

.001500 

.  000375 

.  001650 
. 001775 
, 001800 

. 000150 
. 000125 
.  000025 

. 000050 
. 000050 

. 000050 

0. 

13, 000 

52,  000 

53,  000 

54,  000 

55,  000 

“  .56, 000 

. 001800 

0. 

13,250 
13, 500 

13,  750 

14,  000 

. 001825 

. 000025 

. 001875 

. 000050 

.001925 

. 000050 

. 001950 

.  000025 

It;  250 
14,  500 
14,  750 

57, 000 

. 002000 

. 000050 

58;  OOO 

59,  000 

60,  000 

.  002050 

.  000050 

. 002075 

.000025 

Elastic  limit. 

15;  000 
15,  250 
15,  500 

.  002200 

. 000125 

61 ; 000 

. 002300 

'  .000100 

62! 000 

. 002525 

. 000225 

is;  750 
16,  000 

63,  000 

. 002875 

. 000350 

64, 000 
-  105, 640 

. 003775 

. 000900 

26;  410 

Tensile  strength. 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  105,  64Q 

Elastic  limit  per  square  inch  of  original  section . do. . .  59,  000 

Elongation  i)er  inch  after  rupture . . . inch. .  .  1550 

Elongation  per  inch  under  strain  at  elastic  limit . '. . . . . do. . .  .  002075 

Eeductiou  in  diameter  at  point  of  rupture . do. . .  .  114 

Iteduction  in  area  after  rupture,  per  cent  of  original  section . . . . .  36. 4 

Position  of  rupture . 1"  from  the  neck 

Character  of  broken  surface . granular,  silky  center 

Elongation  of  inch  sections . ".23*,  ".17,  ".12,  ".10 


* 


« 


V 
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Hoop  — Mortar  I^o.  26, 

No.  4343. 

Marks, 

Diameter,  ^^564. 

See'tioiial  area,  .25  square  inch. 

Gauged  length,  4'^ 


Applied  loads. 

Elongation 
per  inch. 

Succe.ssive 

Permanent 
,  set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2,500 

5,  000 

Pounds. 

1,000 

5, 000 
10,  000 
20,  000 
30, 000 

Inch. 

0. 

.  000150 

Inch. 

0. 

. 000150 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000400 
. 000750 

. 000250 
. 000350 

7,  500 
10, 000 

11,  250 

12,  500 

12,  750 
13, 000 

13,  250 

. 001050 

. 000300 

40,  000 

. 001375 

. 000325 

45;  000 

50,  000 

51,  000 

.  001550 
. 001700 
. 001725 

. 000175 
.  000150 
. 000025 

. 000025 
. 000025 

. 000025 

0- 

52,  000 

53,  000 

. 001775 

. 000050 

.  001800 

.  000025 

13, 500 

13,  750 
14, 000 

14,  250 
14,  500 

54; 000 

55,  000 

56,  000 

57,  000 

. 001850 

. 000050 

*  *  •  V . 

. 001900 

. 000050 

. 001975 

. 000075 

> 

. 002025 

. 000050 

58,  000 

59,  000 

60,  000 
61,000 

. OO2IOO 

.  000075 

Elastic  limit. 

14, 750 

. 002250 

. 000150 

15, 000 
15,  250 

. 002400 

. 000150 

. 002750 

.  000350 

15'  500 

'  62i  000 

. 003200 

. 000450 

15,  750 
26,  590 

63'  000 

. 004125 

. 000925 

106; 360 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  106,  360 

Elastic  limit  per  square  inch  of  original  section . do. . .  58,  000 

Elongation  per  inch  after  rupture . inch . .  .  1525 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  002100 

Keduction  in  diameter  at  point  of  rupture . , . do. . .  .  104 

Keduction  in  area  after  rupture,  per  cent  of  original  section . . .  33. 5 

Position  of  rupture . 2".l  from  the  neck 

Character  of  broken  surface . . .  granular,  silky  center 

Elongation  of  inch  sections . ".10,  ".14,  ".26*,  ".11 
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Hoop  A4 — Mortar  27. 


No.  4345. 

Marks, 

Diameter^  ^L5G4. 

Sectional  area,  .25  square  incli. 
Gauged  length, '4^^ 


Applied  loads. 

Elongation 
per  anch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2,  500 

Pounds. 

1,000 

5, 000 

Inch. 

0. 

.  000150 

Inch. 

0. 

.  000150 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

10,  000 
20,  000 

. 000400 

.  000250 

5,000 

7,  500 

.  000700 

. 000300 

30,  000 

.  0010.50 

. 000350 

lOi  000 
11,250 
12,  500 
12,  750 

40,  000 

. 001350 

. 000300 

45i  000 
50,  000 
51, 000 

.  001525 
. 001700 
. 001750 

.000175 
.  000175 
. 000050 

.  000050 
. 000050 

. 000050 

0. 

13i  000 
13,  250 
13,  500 

52,  000 

. 001775 

. 000025 

. 

- 

53;  000 

.  001800 

.  000025 

54;  000 

. 001825 

. 000025 

• 

13,  750 

55,  000 

. 001875 

. 000050 

It; 000 
14,  250 
14,  500 
14,  7.50 

56;  000 

.  001900 

. 000025 

57;  000 

. 001950 

. 000050 

58;  000 

.  002000 

.  0000.50 

59;  000 

.  002050 

. 000050 

Elastic  limit. 

15,  000 

60;  000 

. 002225 

. 000175 

15; 250 
15,  500 
15,750 
16, 000 

6I;  000 
62,  000 
63,  000 

. 002375 

. 000150 

. 002700 

,  000325 

. 003200 

. 000500 

64;  000 
106,  200 

. 003950 

.  000750 

20;  550 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  106,  200 

Elastic  limit  per  square  inch  of  original  section . do. . .  59,  000 

Elongation  per  inch  after  rupture . inch. .  .  1675 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  002050 

Keduction  in  diameter  at  point  of  rupture . do...  .  104 

lieduction  in  area  after  rupture,  per  cent  of  original  section .  33.  5 

Position  of  rupture . 1".8  from  the  neck 

Character  of  broken  surface . granular,  silky  center 

Elongation  of  inch  sections . ".11,  ".29*,  ".15,  ".12 
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Hoop  A4 — Mortar  No.  28. 

No.  4344. 

Marks, 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4^C 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250  • 
2,  500 

Pounds. 

1,  000 
5,000 
10,  000 
20,  000 

Inch. 

0. 

. 000125 

Inch. 

0. 

. 000125 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000375 

. 000250 

5,000 
7,500 
10,  000 

11,  250 

12,  500 

. 000625 

. 000250 

30,'  000 
40, 000 
45, 000 

50,  000 

51,  000 

. 000900 

. 000275 

.001225 

. 000325 

.  001375 

.  000150 

0. 

.  001550 

. 000175 

0. 

12,  750 

. 001600 

.  000050 

13' 000 

52;  000 

53,  000 

54,  000 

55,  000 

. 001625 

. 000025 

13,  250 
13,  500 

. 001675 

. 000050 

. 

. 001700 

. 000025 

. 

13,  750 

. 001750 

. 000050 

_ 

14, 000 
14,  250 
14,500 
14,  750 

56'  000 

. 001775 

. 000025 

1 

57'  000 

. 001800 

. 000025 

58' 000 

. 001875 

. 000075 

. 

59;  000 
60,  000 
61,  000 

.  001950 

. 000075 

15,  000 
15, 250 
15,  500 
15,  750 

.  002000 

. 000050 

Elastic  limit. 

. 002100 

. 000100 

02i  000 

03, 000 
64,  000 
65, 000 
106,  360 

.  002350 

. 000250 

i 

. 002750 

.  000400 

1 

16i  000 

.  003500 

.  000750 

lOi  250 
26,  590 

. 004275 

. 000775 

1 

Tensile  strength. 

1 

General  summary. 


Tensile  strength  per  square  inch.of  original  section . pounds. .  106,  360 

Elastic  limit  per  square  inch  of  original  section . do. . .  60,  000 

Elongation  per  inch  after  rupture. . . inch..  .1750 

Elongation  per  inch  under  strain  at  elastic  limit . do...  .002000 

Reduction  in  diameter  at  point  of  rupture . . . do. . .  .  134 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  41. 9 

Position  of  rupture . 1".  28  from  the  neck 

Character  of  broken  surface . silky,  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inch  sections . . . ".21,  ".25*,  ".14,  ".10 
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Hoop  A4 — Mortar  No.  29. 
No.  4352. 

Marks,  o’ 

Diameter,  ^C564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  4''. 


Applied  loads. 

Elongation 
per  incli. 

Successive 

Permanent 

set. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Pounds. 

250 

1,  250 

2,  500 

5,  000 

7,  500 

10, 000 
11, 250 

Pounds. 

1,000 

5,  000 
10, 000 
20, 000 
30, 000 
40,  000 

Inch. 

0. 

. 000050 

Inch. 

0. 

. 000050 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000200 

.  000150 

.  000425 

.  000225 

.  000725 

.  000300 

.  001100 

. 000375 

45;  000 

50,  000 
51, 000 

. 001250 

.  000150 

0. 

12,  500 

.  001550 

. 000300 

0. 

12,  750 
13, 000 

13,  250 

13,  500 

13. 750 

14,  000 
14,  250 
14, 500 

14,  750 

15,  000 
15, 250 

15,  500 

15. 750 

16,  000 
16,  250 
16,  500 
16,  750 
28,  230 

.  001600 

.  000050 

52;  000 

53,  000 

.  001675 

. 000075 

.  001725 

.  000050 

54^000 
55,  000 

.  001750 

.  000025 

. 001775 

..  000025 

56;  000 
57, 000 

58,  000 

59,  000 

. 001800 

.  000025 

. 001825 

. 000025 

.  001900 

.  000075 

. 001950 

.  000050 

60;  000 
61,000 

. 002000 

. 000050 

.  002025 

. 000025 

62; 000 
63,  000 

.  002075 

. 000050 

Elastic  limit. 

.  002175 

. 000100 

64;  000 
65, 000 
66,  000 
67,  000 
112,  920 

. 002300 

. 000125 

. 002450 

.  000150 

. 002800 

. 000350 

. 003075 

.  000275 

. 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  ruptiire . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Reduction  in  diameter  at  point  of  rupture . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture . 

Character  of  broken  surface . 

Elongation  of  inch  sections . 


. pounds..  112,920 

. do...  62,000 

. inch..  .1650 

. do...  .002075 

. do...  .104 

.  33. 5 

. 2"  from  the  neck 

granular,  silky  center 
...".09,  ".16,  ".29*,  ".12 


f 
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Hoop  A4— Mortar  No.  30. 
No.  4349. 

Marks, 

Diameter,  '^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length, 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,  250 

Pounds. 

1,000 

5, 000 
10, 000 
20,  000 
30,  000 
40,  000 
45,  000 

50,  000 

51,  000 

52,  000 

53,  000 

Inch. 

0. 

.  000150 

Inch. 

0. 

.  000150 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2.500 
5,000 

7.500 
10,  000 

.  000325 

. 000175 

.  000700 

. 000375 

.  001050 

.  000350 
. 000375 

.  001425 

11,  250 

12,  500 
12,  750 

. 001575 

. 000150 

0. 

.  001775 
.  001800 

.  000200 
.  000025 

. 000025 

.  000025 

13,  000 

13,  250 
13,  500 

. 001825 

. 000025 

,  001875 
. 001925 

. 000050 

54,000 

55,  000 

56,  000 
57, 000 

.  000050 

' 

13, 750 

.  001950 

.  000025 

, 

14,  000 

. 002000 

.  000050 

14,  250 
14,  500 
14, 750 

. 002025 
.  002075 

. 000025 

58i  000 

59,  000 

60,  000 
61,  000 
62,  000 

. 000050 

. 002125 

. 000050 

15,  000 

. 002175 

. 000050 

15,  250 

.  002225 

,  000050 

15,  500 

15,  750 

16,  000 
16,  250 
16,  500 
16,  750 
17, 000 

.  002275 

.  000050 

63,  000 

64,  000 

.  002300 

.  000025 

Elastic  limit. 

.  002425 

. 000125 

65, 000 
66,  000 

67,  000 

68,  000 
108,  440 

.  002525 

.  000100 

.  002675 

.  000150 

.  002825 

.  000150 

. 003250 

.  000425 

27, 110 

Tensile  strength. 

- 

General  summary. 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . . 

Elongation  per  inch  after  rupture . . . . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Keduction  in  diameter  at  point  of  rupture . 

Eeduction  in  area  after  rupture,  per  cent  of  original  section. .. 

Position  of  rupture . 

Character  of  broken  surface . . 

Elongation  of  inch  sections . . . 


. pounds..  108,440 

. do...  63,000 

. inch..  .1325 

. do...  .002300 

. . . do...  .084 

.  27. 6 

. ".90  from  the  neck 

granular,  small  dull  eccentric  spot 
. ".19,*  ".15,  ".10,  ".09 
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Specific  Gravity  and  Hardness  of  Steel  Hoops, 


[No  tension  tests  of  these  specimens.] 


N  umber 
pf 

mortar. 

Marks. 

Specific 

gravity. 

Hardness. 

Eemarks. 

15 

12  M  R,5  A3  E4  M 

7. 8459 

24. 26 

16 

12  M  n,fi  A4  114  M 

7. 8429 

20.81 

18 

12  M  n,8  B,  Kfi  M 

7.  8450 

20.  59 

19 

12  M  B,  Pvfi  M 

7.  8509 

26.  04 

20 

12  M  Bjo  Bi  Its  M 

7.  8476 

24.  69 

21 

12  M  E2i  Bi  Kg  M 

7.  8432 

20. 47 

22 

12  M  K22  A4  R4  M 

7. 8490 

25.  73 

28 

12  M  K28  B4  El  M 

7. 8341 

23.17 

29 

12  M  llm  Ai  T4  0 

7.  8389 

25.  73 

Prolongation  of  tensile  specimen. 

29 

12  M  E.2q  A4  T4  0 

7.  8452 

24.26 

From  tensile  specimen. 

30 

12  M  E30  Bg  El  M 

7.  8378 

21.52 

41 

12  M  E4,  B4  E,  M 

7. 8408 

21.  77 

42 

12  M!  1^42  Bj  li-i 

7. 8385 

20. 14 

44 

12  M  E44  B4  E,  M 

7. 8373 

23.  84 

45 

12  M  E45  B4  El  M 

7. 8384 

23.  70 

• 

Of  the  two  specimens  taken  from  hoop  A4  for  12-inch  mortar  No.  29, 
that  from  the  fractured  tensile  specimen  was  turned  down  drom  the 
1-inch  threaded  end  after  the  tensile  test  was  completed.  Its  dimen¬ 
sions  were  "S)l  long  by  ^'.78  diameter. 

The  other  specimen  was  1^^  long  by  1"  diameter. 

The  comparative  hardness  was  alfected  by  the  bulging  of  the  sides 
of  the  smaller  specimen  when  the  cut  for  hardness  was  madej  the 
specimen  bulging  about  'C002  ^  in  diameter  due  the  flow  of  the  metal 
from  the  vicinity  of  the  cut.  The  larger  si^ecimen  changed  less  than 
'^001  in  diameter. 
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TABULATION  OF  COMPRESSION  SPECIMENS  FROM  CAST  IRON  BODIES. 


No. 

of 

test. 

Number  of 

Position 
in  body. 

Location 

of 

specimen. 

Total 

length. 

Sec¬ 

tional 

area. 

Ultimate 

strength 

per 

square 

inch. 

Manner  of 
failure. 

Bemarks. 

Mor¬ 

tar. 

Speci¬ 

men. 

Sq.  in. 

Pounds. 

930 

14 

10.  5 

-985 

59,  210 

Triple  flexure 

irmi 

931 

15 

10.5 

.983 

59, 140 

_ do . 

\  frial 

932 

16 

10.  5 

1.01 

60,  300 

_ do . 

)  inder. 

944 

1 

2 

Breech.. 

Inside  . . 

10.5 

.90 

57, 780 

_ do . 

945 

1 

10 

. . .do - 

Badial . . 

10.5 

.99 

59, 350 

_ do . 

946 

1 

2 

Muzzle  . 

Inside  . . 

10.5 

1.00 

66, 180 

- do . 

949 

2 

2 

Breech . . 

..do . 

10.5 

1.00 

57,  080 

.... do  . 

950 

2 

10 

..  -do - 

Badial . . 

10.5 

1.  00 

58,  610 

_ do . 

951 

2 

2 

Muzzle  . 

Inside . . 

10.5 

1.00 

62,  350 

--.--do . 

952 

3 

o 

Breech. . 

.  .do . 

10.  5- 

1.  00 

55,  060 

_ do . 

9.53 

3 

10 

. . .do - 

Badial . . 

10.5 

1.  00 

53i 480 

_ do . 

954 

3 

2 

Muzzle  . 

Inside .. 

10.5 

1.00 

55,  200 

_ do . 

TABULATION  OF  TENSION  SPECIMENS  FROM  STEEL  HOOPS. 


[Stems  4  inclies  long,  .564  inch  diameter.] 


No. 

of 

test. 

Position  in 
gun. 

Location 
of  speci¬ 
mens. 

Elastic 

limit 

per 

square 

inch. 

Tensile 

strength 

per 

square 

inch. 

Elon¬ 

gation. 

Con¬ 
trac¬ 
tion  of 
area. 

Appearance  of 
fracture. 

Bemarks. 

4348 

Hoop  A4 

Outside  - 

Poiinds. 
55,  000 

• 

Pounds. 
99, 160 

P.  ct. 
17.3 

P.  ct. 
39.2 

Gr.,  dull  spot . 

Mortar  No.  4. 

4277 

Hoop  A4 

Outside. 

62,  000 

107,  040 

16.0 

30.6 

- do . 

Mortar  No.  18. 

4272 

Hoop  B] 

Outside. 

64,  000 

109,  640 

14.8 

33.  5 

- do . 

Mortar  No.  19. 

4273 

Hoop  A  4 

Outside. 

61,  000 

111,  560 

13.3 

33.5 

Gr.,  silky  center. . 

Mortar  No.  20. 

4270 

Hoop  Bi 

Outside. 

62,  000 

109, 080 

13.4 

41.9 

Silky . 

Mortar  No.  20. 

4275 

Hoop  Ag 

Outside. 

59,  000 

101,  880 

16.5 

39.2 

Finegr.,  silky  spot 

Mortar  No.  21. 

4271 

Hoop  Bj 

Outside. 

58,  000 

101, 440 

18.3 

47.2 

Silky . 

Mortar  No.  21. 

4276 

Hoop  A4 

Outside . 

64, 000 

109,  760 

15.3 

39.2 

Silky  and  gr . 

Moi’tar  No.  22. 

4274 

Hoop  A4 

Outside. 

55,  000 
59,  000 

102, 280 

19.0 

44.6 

Silky  and  tine  gr. . 

Mortar  No.  23. 

4318 

Hoop  A4 

Outside. 

105,  640 

15.5 

36.4 

Gr.,  silky  center  .. 

Mortar  No.  25. 

4343 

Hoop  A4 

Outside. 

58, 000 

106, 360 

15.3 

33.5 

....do  . 

Mortar  No.  26. 

4345 

Hoop  A4 

Outside. 

59,  000 

106,  200 

16.8 

33.5 

- do . . 

Mortar  No.  27. 

4344 

Hoop  A4 

Outside. 

60,  000 

106,  360 

17.5 

41.9 

Silky  and  gr . 

Mortar  No.  28. 

4352 

Hoop  A4 

Outside . 

62,  000 

112, 920 

16.  5 

33.5 

Gr.,  silky  center  . . 

Mortar  No.  29. 

4349 

Hoop  A4 

Outside. 

63,  000 

108,  440 

13.3 

27.6 

Gr.,  dull  spot . 

Mortar  No.  30. 

H.  Ex.  161 - 14 
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Tube. 

No.  4280. 

IVTqrlre  12SME,  T 

IVlfUKh,  BTjM 

Diameter,  "Mi. 

Sectional  area,  .25  vsquare  inch. 
Gauged  length,  3'^ 


Applied  loads. 

Elongation 
per  inch. 

• 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Founds. 

250 

1,  250 

Pounds. 

1,000 

5, 000 

Inch. 

0. 

. 000133 

Inch. 

0. 

. 000133 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2,500 

5,000 

7,  500 

10' 000 

. 000300 

. 000167 

20i 000 

. . 000633 

. 000333 

30i  000 

. 001000 

. 000367 

8,750 

35,’  000 

.  001167 

. 000167 

0. 

10, 000 
10,  250 

10,  500 
10, 750 

11,  000 
11,  250 

40, 000 

. 001333 

.000166 

0. 

4i; 000 
42, 000 
43,  000 
44, 000 

. 001367 

. 000034 

.  001367 

0. 

. 001400 

. 000033 

. 001433 

. 000033 

45;  000 

46, 000 
47, 000 
48,  000 

. 001500 

. 000067 

li;  500 
11,  750 

. 001567 

. 000067 

. 001600 

.  000033 

.  12!  000 

.  001633 

. 000033 

12,  250 
12, 500 

49; 000 

.  001667 

. 000034 

50i 000 

51,  000 

52,  000 
53, 000 

.  001700 

. 000033 

12;  750 
13, 000 
13,  250 
13,  500 
13.750 

. 001733 

.  000033 

. 001767 

. 000034 

. 001800 

. 000033 

Elastic  limit. 

54;  000 

55,  000 
56, 000 
58, 000 

. 010667 

.  008867 

. 011333 

.  000666 

14,  000 

4)12267 

. 000934 

14;  500 
15, 000 
15, 500 
16,  000 
16,  500 
22,  890 

.  013567 

.  001300 

6O'  000 

. 015667 

.  002100 

62;  000 
64,  000 

. 017500 

. 001833 

.  019333 

.  001833 

66,  000 

.  021667 

. 002334 

9i;5«0 

Tensile  strength. 

Genet'al  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  91,  560 

Elastic  Ihnit  per  square  inch  of  original  section . do. ..  53, 000 

Elongation  per  inch  after  rupture . inch. .  .  2033 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  001800 

Reduction  in  diameter  at  point  of  rupture . do. . .  .  144 

Reduction  in  area  after  rupture,  per  centum  of  original  section .  44.  6 

Position  of  rupture . 1".65  from  the  neck 

Character  of  broken  surface . . . silky 

Elongation  of  inch  sections . ".11,  ".35,*  ".15 
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No.  899. 

IVrorVc  12SME,T 
IVltll  Kfcj,  B  Tj  M 

Length,  5'L 
Diameter,  1^^0092. 

Sectional  area,  .80  square  inch. 
Ganged  length, 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 

Permaneht 

set. 

Succes.sive 

Total. 

Per  square 
inch. 

compres¬ 
sion  per 
inch. 

permanent 

set. 

Remarks. 

Pounds. 

800 

4,  000 
8,000 
12,  000 
16,  000 
20,  000 
24,  000 
28,  000 
32,  000 

36  000 

Pounds. 

1, 000 

5, 000 

Inch. 

0. 

.  000133 

Inch. 

0. 

. 000133 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

10,  000 

000333 

.  000200 

15,  000 
20,  000 
25,  000 
30,  000 
35,  000 
40,  000 
45, 000 

. 000500 

.  000167 

.  000667 

.  000167 

0, 

. 000867 

. 000200 

. 001000 

. 000133 

. 001167 

. 000167 

.  001333 

. 000166 

0, 

.  001500 

. 000167 

36,  800 

37,  600 

46; 000 
47, 000 

.  001567 

. 000067 

.  001600 

. 000033 

38,  400 

39,  200 

40, 000 
40, 800 

41,  600 

42,  400 

43,  200 

44,  000 
78,  640 

48;  000 
49,  000 

. 001600 

0. 

. 001600 

0. 

Elastic  limit.  Microme- 

50, 000 

51.  000 

52,  000 
53, 000 
54,  000 

. 001567 

— . 000033 

ter  on  convex  side  of 
specimen. 

.  004900 

+. 003333 
. 003167 

. 008067 

.  009267 

. 001200 

.  009667 

. 000400 

55,  000 
98, 300 

.  010567 

. 000900 

Ultimate  strength. 

Failed  by  trij^le  flexure, 
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^^"0.  4279. 


12SMR,  T 

Diameter^  'C5G4. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3'C 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Pennanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,  250 

2,  500 

Pounds. 

1,  000 

5,  000 

Inch. 

0. 

. 000067 

Inch. 

0. 

. 000067 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

10,000 
20,  000 

. 000267 

. 000200 

5,000 

7,  500 
8,750 
10,  000 
10,  250 
10,  500 
10, 750 
11, 000 

. 000567 

. 000300 

. 

30,  000 
35, 000 
40, 000 

, 000933 

. 000366 

. 001 100 

.  000167 

0. 

.  001267 

.  000167 

0. 

4i;  000 

42,  000 

43,  000 

44,  000 

. 001300 

. 000033 

• 

.  001333 

.000033 

.  001367 

. 000034 

. 001400 

. 000033 

li;250 

11,  500 
11,7.50 

12,  000 

45; 000 

. 001433 

. 000033 

46;  000 

.  0014157 
. 001500 

. 000034 

47;  000 

. 000033 

48; 000 

49,  000 

. 001533 

. 000033 

12,  250 
12, 500 

,  001567 

, 000034 

50; 000 

51,  000 

52,  000 
.53,  000 

. 001600 

. 000033 

12, 750 

. 001633 

. 000033 

. 

13; 000 
13, 250 

13. 500 

13,  750 
14, 000 

14. 500 

.  001700 

.  000067 

• 

. 001733 

. 000033 

Elastic  limit. 

54,  000 

. 003033 

. 001300 

55,  000 

. 010600 

. 007567 

56;  000 

58, 000 

60,  000 

62,  000 

64,  000 

66, 000 

. 011567 

. 000967 

. 013233 

. 001666 

15;  000 

. 015033 

.001800 

15; 500 

16,  000 

16,  500  . 
23,  210 

. 016500 

.  001467 

. 018333 

. 001833 

)  .... 

. 020667 

. 002334 

92; 840 

Tensile  strength. 

General  summary 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . . . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  sti’ain  at  elastic  limit . . . . 

Reduction  in  diameter  at  point  of  rupture . . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture . . . 

Character  of  brohen  surface . . . . . . . 

Elongation  of  inch  sections. . . . . . . . 


...pounds..  92,840 

. do...  53,000 

. inch..  .1867 

. do...  .001733 

. . do...  .134 

.  41.9 

1".05  from  the  neck 

. silky 

. ".27*,  ".17  ".12 
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Jacket. 


No.  4291. 


Alarks, 


12  S  M  E,  J 
B  Ta  O 


Diameter,  "MA. 

Sectional  area,  .25  square  incli. 
Gauged  lengtli, 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Eemarks. 

Founds. 

250 

1,  250 

Pounds. 

1,  000 

5, 000 
10, 000 
20,  000 

Inch.. 

0.  ■ 

.  000067 

Inch. 

0. 

.  000067 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

2,  500 

. 000267 

. 000200 

5,'  000 

.  000600 

. 000333 

7,  500 

30;  000 

35,  000 

. 000933 

.  000333 

8,750 
10,  000 

.001100 

.  000167 

0. 

40;  000 

. 001267 

. 000167 

10,  500 
10, 750 

11,  000 
11, 250 
11,  500 
11,  750 

42,  000 
43, 000 

44,  000 

45,  000 

. 001333 

. 000066 

0. 

. 001367 

. 000034 

. 001367 

0. 

. 001400 

. 000033 

46,  000 
47, 000 

. 001433 

. 000033 

. 001467 

.  000034 

12’  000 

48, 000 
49,  000 

. 001500 

.  000033 

12;  250 
12,  500 
12,  750 

.  001567 

. 000067 

50,  000 

.001600 

. 000033 

5i; 000 
52, 000 
53,  000 

. 001633 

. 000033 

13,  000 

.  001667 

.  000034 

13,  250 

.  001667 

0. 

13.  500 

54, 000 
55,  000 
56, 000 

57,  000 

58,  000 

.  001700 

, 000033 

Elastic  limit. 

13, 750 

. 009500 

. 007800 

14, 000 

.  010267 

. 000767 

14,  250 

. 010667 

. 000400 

14,  500 
14,  750 

.  011733 

. 001066 

59,  000 

. 012933 

. 001200 

23,  510 

94,  040 

Tensile  strength. 

G  en  era  1  stimm  ary. 


Tensile  .strength  per  square  inch  of  original  section . ponnfls. .  94,  040 

Elastic  limit  per  square  inch  of  originA  section . do. ..  54,  000 

Elongation  per  inch  after  rupture . inch . .  .  2000 

Elongation  per  inch  under  strain  at  elastic  limit . • . do. . .  .  001700 

Eeduction  in  diameter  at  point  of  rupture . do. . .  .  154 

Eeduction  in  area  after  rupture,  per  cent  of  original  section .  47.  2 

Position  of  rupture . 1”.23  from  the  neck 

Character  of  broken  surface . - . silky 

Elongation  of  inch  sections . . . . . ",  23*,  27*,  10 
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No.  900. 

Mnrlrsi  12SM:II|J 
iriciiKfcs, 

Length,  5'\ 

])iaiiieter,  l'^0002. 

Sectional  area,  .80  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Compres- 
siou  per 
inch. 

Successive 
compres¬ 
sion  per 
inch. 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

permanent 

set. 

Remarks. 

Pounds. 

800 

4.  000 

Pounds. 

1, 000 

5, 000 
10, 000 
15,  000 
20,  000 

Inch. 

0. 

.  000067 

Inch. 

0. 

. 000067 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

8,  000 
12, 000 
16,  000 

.  000200 

. 000133 

.  000367 

. 000167 

. 000533 

.  000166 

0. 

20,  000 
24,  000 

25,  000 
30, 000 
35, 000 
40,  000 

45,  000 

46,  000 

.  000667 

. 000134 

. 000833 

. 000166 

28’  000 

. 000967 

.  000134 

32, 000 

. 001133 

.  000166 

0- 

3G;  000 

36,  800 

37,  600 

38,  400 

39,  200 

40,  000 
40, 800 

. 001267 

. 000134 

.  001300 

. 000033 

47, 000 

. 001333 

.  000033 

• 

48, 000 

.  001400 

.  000067 

Elastic  limit. 

49, 000 

.  012500 

. 011100 

50, '  000 

51,  000 

. 012833 

. 000333 

y 

.  013267 

. 000434 

41, 600 
42,  400 
43, 200 
44, 000 
75, 180 

52,  000 
53, 000 

. 013833 

. 000566 

. 014700 

. 000867 

54,  000 

55,  000 
93, 975 

. 015333 

. 000633 

. 016200 

.  000867 

Ultimate  strength. 

Failed  by  triple  flexure 
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NTo.  4290. 


12  S  M  El  J 

ivia-i  ivS,  ^ 

Diameter,  '^564. 

Sectional  area,  .25  square  incli. 
Gauged  length, 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch . 

elongation 
per  inch. 

permanent 

set. 

Eemarks. 

Pounds. 

2,')0 

1,250 

2,  500 

Pounds. 

1,  000 

5  000 

Inch. 

0. 

. 000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

10,  000 
20,  000 
30, 000 
35,  000 
40,  000 

42,  000 

43,  000 

.  000300 

. 000200 

5,  000 

7,  500 

8,  750 
10, 000 
10,  500 

10,  750 

11,  000 
11,250 

.  000667 
.  001000 

. 000367 
. 000333 

.001200 

.  000200 

0. 

. 001333 

. 000133 

. 001467 
. 001500 

.000134 
. 000033 

_o.  , 

. 

44,  000 

.001567 

.  000067 

45,  000 

46,  000 

47,  000 

. 001600 

. 000033 

11,  .500 

. 001633 

. 000033 

11, 750 
12,  000 
12,  250 

. 001667 

.  000034 

. . 

48; 000 
49, 000 

. 001700 

. 000033 

Elastic  limit. 

. 001867 

.  000167 

12,  500 

12,  750 

50,'  000 

.  002600 

.  000733 

51,  000 

. 004167 

.001567 

13i  000 

52;  000 
53,  000 
97, 720 

.  005333 

.001166 

. 

13i  250 
24,  430 

.  006167 

. 000834 

Tensile  strength. 

i 

General  summari/. 


Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  i^er  inch  under  strain  at  elastic  limit . 

Eeduction  in  diameter  at  point  of  rupture . 

Eeduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  ruptui'e . 

Character  of  broken  surface . 

Elongation  of  inch  sections . 


. pounds..  97,720 

. do...  48,000 

. inch..  .1000 

. do...  .001700 

. do...  .094 

. 30.  6 

. ., _ ".80  from  the  neck 

granular  70  per  cent,  silky  30  per  cent 
. ".24*,  ".13  ".11 
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12-INCH  B.  L.  STEEL  MORTAR  No.  1. 

Specific  Gravity  and  Hardness  of  Specimens. 

[Xo  tension. tests  of  these  specimens.] 


Part  of 
mortar. 

Marks. 

Specfic 

gravity. 

Hardness. 

Tube . 

I2SME1T  HRgl 

7. 8584 

17.  53 

Jacket. . . . 

12  S  M  R,  J  B  Rfi  M 

7.  8545 

16.  56 

Hoop  A3.. 

12  S  M  Ri  As  B  R4  M 

7. 8504 

20. 14 

▼ 


TABULATION  OF  TENSION  SFECUIENS  FBOM  12-INCH  B.  L.  STEEL 

MOETAli  No.  1, 


Xo.  of 
test. 

Position 
in  gun. 

Location  of 
specimens. 

Elastic 
limit  per 
square 
inch. 

Tensile 
strength 
per  square 
inch. 

Elon¬ 

gation. 

Contrac¬ 
tion  of 
area. 

Appearancenf 

fracture. 

4280 

4279 

4291 

4290 

Tube  . . . 

_ do  . .. 

Jacket. . 
- do  . . . 

Middle  ... 

_ do . 

Outside. . . 
Middle  . . . 

Pounds. 

53,  000 
53, 000 

54,  000 
48,  000 

Pounds. 

91,  560 

92,  840 
94,  040 

97,  720 

Per  ct. 
20.3 
18.7 
20.0 
16.0 

Per  cent. 

44.6 
41.9 
47.2 

30.6 

Silky. 

1)0.  • 

Do. 

Granular,  70  per  cent ; 
Silky,  30  j^er  cent. 

TABULATION  OF  COMPRESSION  SPECIMENS  FROM  12-INCH  B.  L.  STEEL 

MORTAR  No.  1. 


Xo.  of 
test. 

Position  of 
gun. 

Location  of 
specimens. 

Elastic 
limit  per 
square 
inch. 

Ultimate 
strength 
per  square 
inch. 

Manner  of  failure. 

.  899 
900 

Tube . 

A^^iddle . 

Pounds. 
49,  000 
48, 000 

Pounds. 
98,  300 
93, 975 

Triple  flexure. 

Do. 

Jacket . 

_ _ do . 

4. 


I 

■  *  - 

V  V 


.’t’.W. 


-S' 


I 


\  f 
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.15  SaUARE  TINNED  STEEL  WIRE  FROM  R.  H.  WOLFF  &  CO., 

LIMITED. 

DESClilFTION  OF  WIRE. 


Coil. 

1 

Marks  on  coil. 

Dimensions  of  wire. 

Weight  of 
coil. 

Curvature  of 
wire. 

Inside  end. 

Outside  end. 

In  coil. 

When 

re¬ 

leased. 

1 . 

A  No.  1 . 

Inch. 

.  1491  X  .  1489 
.  1488  X  .  1489 
.  1485  X  .  1493 
.  1486  X  .  1488 

Inch. 

.  1503  X  .  1494 
.  1488  X  .  I486 
.  1484  X  .  1486 
.  1485  X  .  1487 

Lhs.  Oz. 

44  0 

51  8 

55  0 

56  0 

Inches. 

21 

21 

21 

21 

Inches. 

29 

35 

44 

33 

2 . 

A  No.  2 . 

3  . 

4  . 

Stock  71,  strength  3220  . . 
Stock  71,  strength  3755  . . 

The  tinning  was  generally  uniformly  distributed  over  the  surface  of 
the  wire,  small  naked  places  beiug  of  rare  oeeurence. 

In  occasional  places  the  tinning  was  ^'.002 i  in  thickness,  measuring 
the  wire  before  and  after  the  excess  of  tin  had  been  scraped  oft*. 

The  corners  of  the  third  coil  wore  rounded  each  ".02^. 

A  sample  of  each  coil  was  wrapped  around  an  arbor  equal  in  diameter 
to  the  diagonal  of  the  wire,  without  fracture. 
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Specimens  from  First  Coil. 

No.  4660. 

Sectional  area,  ".1488  x  ".1492  =  .0222  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Ill 

5, 000 

0. 

0. 

Initial  load. 

444 

20,  000 

. 00053 

.  00053 

888 

40,  000 

. 00131 

.  00078 

1,332 

60,  000 

. 00205 

.  00074 

1,  776 

80,  000 

. 00293 

.  00088 

2,  220 

100,  000 

. 00383 

.  00090 

2,  331 

105,  000 

. 00403 

.  00020 

2,  442 

110, 000 

. 00426 

.  00023 

2,  553 

115, 000 

. 00453 

.  00027 

2,  664 

120,  000 

.  00483 

.  00030 

2,  775 

125,  000 

.  00510 

. 00027 

2,  886 

130,  000 

. 00540 

. 00030 

2,  997 

135,  000 

. 00573 

.  00033 

3, 108 

140,  000 

. 00605 

'  . 00032 

3,  219 

145,  000 

. 00645 

. 00040 

Elastic  limit. 

3,330 

150,  000 

.  00693 

. 00048 

3,441 

155, 000 

. 00751 

.  00058 

3,  552 

160,  000 

.  00821 

. 00070 

3,663 

165,  000 

. 00921 

. 00100 

3,774 

170, 000 

. 01062 

.  00141 

3,885 

175,  000 

. 01320 

.  00258 

3,  996 

180, 000 

.020 

.  00680 

4,063 

183,  020 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section. .  ^ . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Reduction  in  area  after  rapture,  per  cent  of  original  section 

Position  of  rui)tnre . . 

Character  of  broken  surface . 


. pounds..  183,020 

. do...  145,000 

. .' . inch..  .011 

. do...  .00645 

.  22. 5 

5". 5  outside  the  gauged  length 
. . fine,  silky 
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Ko.  4661, 

Sectional  area,  ".1403  x  ^'.1492=. 0223  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Bern  arks. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

112- 

5, 000 

0. 

0. 

Initial  load. 

446 

20, 000 

. 00062 

. 00062 

892 

40, 000 

. 00168 

. 00106 

1,338 

60,  000 

. 00237 

. 00069 

1,784 

80,  000 

.  00354 

. 00117 

■ 

2,  230 

100, 000 

. 00442 

. 00088 

■  2, 676 

120,  000 

.  00586 

.  001 14 

Elastic  limit. 

2,  788 

125, 000 

. 00632 

. 00046 

-  2, 899 

130, 000 

. 00686 

. 00054 

- 

3,011 

135, 000 

. 00741 

. 00055 

3, 122 

140, 000 

. 00817 

. 00076 

3,  234 

145,  000 

.  00918 

.  00101 

3,  345 

150,  000 

.  01026 

.  00108 

• 

3,457 

155,  000 

.0201 

. 00175 

3, 568 

160,000 

.016 

. 00399 

3, 680 

165, 000 

.020 

.004 

3, 764 

168, 790 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  so  uare  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Keduction  in  area  after  rupture,  per  cent  of  original  section  . . 

Position  of  rupture . . 

Character  of  broken  surface . 


. pounds..  168,790 

. do...  120,000 

. inch..  .024 

. do...  .00586 

.  27. 8 

1".8  inside  gauged  length 
. tine  silky 
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STEEL  3^IRE. 


No.  4662. 

Sectional  area,  'M493x 'M493=.0223  square  incli. 
Gauged  length,  10''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  incli. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

• 

112 

5,  000 

0. 

0. 

Initial  load. 

446 

20,  000 

. 00069 

. 00069 

892 

40,  000 

. 00148 

. 00079 

1,338 

60,  000 

. 00234 

. 00086 

1,784 

80,  000 

. 00328 

. 00094 

2,  230 

100,  000 

. 00440 

. 00112 

2,  342 

105, 000 

. 00468 

. 00028 

2,  453 

no,  000 

. 00502 

. 00034 

2,  565 

115, 000 

. 00538 

.  00036 

2,  676 

120,  000 

. 00578 

.  00040 

2,  788 

125, 000 

.00618 

.  00040 

Elastic  limit. 

2,  899 

130, 000 

. 00662 

.  00044 

3,  on 

135, 000 

.00719 

. 00057 

3, 122 

140, 000 

. 00783 

. 00064 

3,234 

145, 000 

. 00858 

. 00075 

3, 345 

150,  000 

.  00961 

*  .  00103 

3,  457 

155, 000 

.  01098 

. 00137 

3,  568 

160,  000 

.014- 

. 00302 

3,680 

165, 000 

.017 

.003 

3,  791 

170,  000 

.022 

.005 

3,  852 

' 

172,  740 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Reduction  in  area  after  rupture,  percent  of  original  section 

Position  of  rupture . 

Character  of  broken  surface . 


. pounds..  172,740 

. do...  125,000 

. inch..  .024 

. do...  .00618 

.  30 

".80  inside  the  gauged  length 
. . — line  silky 
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Samples  from  Second  Coil. 

No.  46G3. 

Sectional  area,  .''1488  x  ."1488  =  .0221  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

- 

Total. 

Per  square 
inch. 

elongation 
l>er  inch. 

Remarks. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Ill 

5,  000 

0. 

0. 

Initial  load. 

442 

20, 000 

. 00064 

. 00064 

884 

40, 000 

. 00159 

.  00095 

1,326 

60, 000 

.  00234 

.  00075 

1,768 

80,  000 

.  00323 

.  00089 

2,  210 

100, 000 

.  00423 

.  00100 

2,  321 

105,  000 

.  00454 

. 00031 

2,  431 

110,  000 

.  00484 

.  00030 

2,  .542 

115, 000 

.00510 

.  00026 

2,652 

120,  000 

. 00544 

.  00034 

2,  763 

125,  000 

. 00577 

. 00033 

2, 873 

130,  000 

.00613 

. 00036 

2,  984 

135, 000 

.00654 

. 00041 

Elastic  limit. 

3,  094 

140,  000 

.  00700 

. 00046 

3,  205 

145,  000 

. 00757 

.  00057 

3, 315 

150, 000 

. 00814 

. 00057 

3,426 

155, 000 

.  00880 

. 00066 

3, 536 

160,  000 

. 00956 

. 00076 

3,  647 

165, 000 

. 01070 

. 00114 

3,757 

170, 000 

.012 

.  00130 

3,  868 

175,  000 

.014 

.002 

3,978 

4,058 

180, 000 
183,  620 

...016 

.002 

Tensile  strength. 

General  summary. 


Tensile  strength  j)er  square  inch  of  original  section . 

Elastic  limit  per  sniiare  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

lieduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture . . 

Character  of  broken  surface . 


. pounds..  183,620 

. do...  135,000 

. inch..  .008 

. do...  .00654 

.  23. 5 

4". 5  outside  the  gauged  length 
. fine  silky 


i. 
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STEEL  WIKE 


No.  4664. 

Sectional  area,  ".1487  x  ^'.1488=. 0221  square  incli. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

4 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Ill 

5,  000 

0. 

0. 

Initial  load. 

442 

20, 000 

. 00064 

. 00064 

884 

40,  000 

. 00141 

. 00077 

1,326 

60, 000 

.  00221 

. 00080 

1,  768 

80,  000 

.  00320 

. 00099 

2,  210 

100, 000 

.  00418 

. 00098 

2,  321 

105,  000 

.  00448 

. 00030 

2,  431 

110,  000 

. 00478 

. 00030 

-- 

2,  542 

115, 000 

.  00512 

. 00034 

2,  652 

120, 000 

.  00543 

. 00031 

_ _ 

2,  763 

125,  000 

.  00583 

.  00040 

2,  873 

130, 000 

.  00623 

.  00040 

2,  984 

135,  000 

.  00661 

. 00038 

Elastic  limit. 

3,  094 

140, 000 

.  00717 

. 00056 

/ 

3,205 

145, 000 

.  00772 

.  00055 

3,  315 

150, 000 

.  00828 

.  00056 

3,  426 

155, 000 

.  00913 

. 00085 

3,  536 

160,  000 

. 01013 

. 00100 

3,  647 

165, 000 

.01128 

.  00115 

3,  757 

170, 000 

.01281 

.00153 

3,  868 

175, 000 

.  01547 

. 00266 

3,  978 

180,  000 

.020 

. 00453 

4,  048 

183, 170 

Tensile  strength. 

T7 


'  General  summaru. 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Reduction  in  area  after  rupture,  per  cent  of  original  section  . . 

Position  of  rupture . 

Character  of  broken  surface . 


. . pounds..  183,170 

. do...  135,000 

.  . inch..  .020 

. . do...  .00661 

.  23. 5 

2". 30  inside  the  gauged  length 
. fine  silky. 


o 
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V  - - 

_  .  STEEL  WIRE. 

/ 

iSTo.  4GG5. 


Sectional  area,  ^M4S4x 'M48G=.022  square  incli. 
Gauged  leiigtli,  lO''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Kemarks. 

Pounds. 

Pounds. 

Inch. 

Inch. 

no 

5, 000 

0. 

0.. 

Initial  load. 

440 

20,  000 

.  00055 

. 00055 

880 

40, 000 

.00132 

. 00077 

1,320 

60, 000 

. 00212 

. 00080 

1,760 

80, 000 

. 00294 

. 00082 

2,  200 

100, 000 

.  .  00382 

. 00088 

2,  310 

105,  000 

.  00402 

. 00020 

. 

2,420 

no,  000 

.  00430 

. 00028 

2,  530 

115, 000 

.  00457 

. 00027 

2,640 

120,  000 

.  00478 

.  00021 

2,  750 

125,  000 

. 00505 

. 00027 

2,  860 

130,  000 

.  00532 

. 00027 

2,  970 

135, 000 

.  00558 

. 00026 

3,  080 

140,  000 

.  00593 

. 00035 

3,190 

145,  000 

. 00626 

. 00033 

3,300 

150,  000 

.  00662 

.  00036 

Elastic  limit. 

3, 410 

155,  000 

.  00706 

. 00044 

3,520 

160,  000 

.  00752 

.  00046 

3,630 

165,  000 

. 00815 

.  00063 

3,740 

170, 000 

. 00895 

.  00080 

3,  850 

175, 000 

.  01017 

. 00122 

3,960 

180,  000 

.012 

.  00183 

4,070 

185,  000 

.  015 

.003 

4, 180 

4,  217 

190,  000 

191,  680 

.020 

.005 

Tensile  strength. 

t ' 


General  summary. 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Keduction  in  area  after  rupture,  per  cent  of  original  section  . 

Position  of  rupture . 

Character  of  broken  surface . 


. pounds..  191,030 

. . do...  150,000 

. inch..  .012 

. . do...  .00662 

.  25. 5 

7".  6  outside  the  gauged  length 
. tine  silky 


\y 


# 
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STEEL  WIRE. 


Specimens  from  Third  Coil. 

No.  40GG. 

Sectional  area^  'M483x  ^M48G=.022  square  inch. 
Ganged  length,  10''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Eemarks. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

110 

5,  000 

0. 

0. 

Initial  load. 

440 

20,  000 

. 00063 

.  00063 

880 

40,  000 

. 00140 

. 00077 

• 

1,  320 

60,  000 

.  00230 

. 00090 

],7C0 

80,  000 

.  00310 

. 00080 

2,  200 

100,  000 

.  00410 

. 00100 

2,310 

105,  000 

.  00442 

. 00032 

✓ 

2,420 

110, 000 

. 00469 

. 00027 

2,  530 

115,  000 

. 00502 

.  00033 

2,640 

120,  000 

.  00539 

.  00037 

2,  750 

125, 000 

. 00575 

. 00036 

Elastic  limit. 

2,  860 

130,  000 

. 00631 

. 00056 

2,  970 

135,  000 

.  00694 

.  00063 

- 

3,080 

140, 000 

.  00784 

.  00090 

3,190 

145,  000 

.  00898 

.00114 

3,  300 

150,  000 

.  01120 

. 00222 

3, 386 

153,  910 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Eeduction  in  area  after  rupture,  per  cent  of  original  section. . . 

Position  of  rupture . . . 

Character  of  broken  surface . . . 


. pounds..  153,910 

. do...  125,000 

. inch..  .024 

. do...  .00575 

.  45. 0 

4."1  inside  the  gauged  section 
. ..hue  silky 
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STEEL  WIRE. 

No.  4607. 

Sectional  area,  'M488x 'M483=.022  square  iiicli. 
Gauged  length,  10'^ 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

110 

5,  000 

0. 

0. 

Initial  load. 

440 

20,  000 

. 00050 

.  00056 

880 

40,  000 

. 00137 

.  00081 

1, 320 

60,  000 

.00219 

. 00082 

1,760 

80, 000 

.00311 

. 00092 

2,  200 

100,000 

.  00421 

.  00110 

2,  310 

105, 000 

. 00451 

. 00030 

• 

2, 420 

110,000 

.  00482 

.00031 

2,  530 

115, 000 

.  00516 

. 00034 

2,  640 

120,  000 

.  00553 

. 00037 

Elastic  limit. 

2,  750 

125,  000 

. 00600 

. 00047 

2,  860 

130, 000 

. 00661 

.  00061 

2, 970 

135, 000 

.  00731 

. 00070 

3,080 

140, 000 

. 00830 

. 00099 

3, 190 

145, 000 

.  00991 

. 00161 

3,  300 

150,  000 

.014 

.  00409 

3,  324 

151,  090 

Tensile  strength. 

G  en  era  I  su  mm  ary 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Reduction  in  area  after  rupture,  per  cent  of  original  section. . 

Position  of.  rupture . 

Character  of  broken  surface . 


. pounds..  151,090 

. do...  120,000 

. inch..*’  .008 

. do...  .00553 

.  44.1 

4”. 9  outside  the  gauged  section 
. fine  silky 


\ 


f 


t 
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STEEL  WIRE 


Ko.  4008. 

Sectional  area,  'M487x 'M484=.022  square  incli. 
Ganged  length,  10^^ 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
Ijer  inch. 

Kemarks. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

no 

5,000 

0. 

0. 

Initial  load. 

440 

20,  000 

. 00058 

. 00058 

880 

40, 000 

.00138 

. 00080 

1,320 

60,  000 

. 00223 

. 00085 

1,760 

80,  000 

.  00320 

.  00097 

2,  200 

100,  000 

.  00430 

.00110 

2,  310' 

105, 000 

. 00467 

. 00037 

2, 420 

no,  000 

.  00490 

.  00023 

2,  530 

’  115, 000 

.  00528 

.  00038 

2,  640 

120, 000 

. 00570 

.  00042 

Elastic  limit. 

2,  750 

125,  000 

. 00020 

.  00050 

2,860 

130, 000 

.  00680 

.  00060 

2,970 

135, 000 

.  00762 

. 00082 

3,  080 

140, 000 

.00860 

.  00098 

3, 190 

145, 000 

. 01081 

.  00221 

3,300 

150,  000 

.015 

. 00419 

3,  358 

152,  640 

Tensile  strength. 

General  summary 

Tensile  strength  per  square  inch  of  original  section . . . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . . . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Keduction  in  area  after  rupture,  per  cent  of  original  section 

•Position  of  rupture . 

Character  of  broken  surface . 


. pounds..  152,640 

. do...  120,000 

. inch..  .023 

. do —  .00570 

.  40. 0 

3". 4  inside  the  gauged  length 
. line  silky 
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■  ’s 

Specimens  from  Fourth  Coil. 

Ko.  4GG9. 


Sectional  area,  'M485x  ^M487=.()22  square  incli. 
Gauged  leiigtli,  10''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Remarks. 

Founds. 

Pounds, 

Inch. 

Inch. 

110 

5,  000 

0. 

0. 

Initial  load. 

440 

20, 000 

. 00059 

. 00059 

880 

40, 000 

. 00139 

. 00080 

1,  320 

60, 000 

.  00222 

. 00083 

1,760 

80,  000 

. 00316 

. 00094 

2,  200 

100, 000 

. 00420 

.  00104 

2,640 

120, 000 

. 00531 

. 00111 

2,  750 

125, 000 

.  00563 

. 00032 

2,  860 

130, 000 

.  00608 

. 00045 

2,  970 

135, 000 

.  00648 

. 00040 

Elastic  limit. 

3,080 

140, 000 

,  00698 

. 00050 

3, 190 

145, 000 

. 00761 

.  00063 

3,  300 

150,  000 

. 00838 

.  . 00077 

3,  410 

155,  000 

.  00942 

. 00104 

3,520 

160,  000 

.01105 

.00163 

3,630 

3,  704 

165, 000 
168, 360 

.014 

.  00295 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Keduction  in  area  after  rupture,  per  cent  of  original  section. . 

Position  of  rupture . 

Character  of  broken  surface . . 


. pounds..  168,360 

. do...  135,000 

. '. . inch..  .010 

. do...  .00648 

.  30 

1"  outside  the  gauged  length 
. fine  silky 
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STEEL  WIRE 


m.  4G70. 

Sectional  area,  'M484x  ".1485='^022  square  iucli. 
Gauged  leiigtlq  10''. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Eemarks. 

Total. 

Per  square 
inch. 

Pounds, 

Pounds. 

Inch. 

Inch. 

110 

5, 000 

0. 

0. 

Initial  load.  ’  ^ 

440 

20,  000 

. 00005 

. 00065 

880 

40,  000 

.  00150 

. 00085 

1,  320 

60,  000 

.  00238 

. 00088 

1,700 

80,  000 

. 00318 

. 00080 

2,200 

100,  000 

. 00413 

.. 00095 

2,  040 

120, 000 

.00515 

. 00102 

2,  750 

125, 000 

. 00542 

. 00027 

2,  860 

130,  000 

.  00573 

.  00031 

2,  970 

135, 000 

.00010 

. 00037 

3,  080 

140,  000 

. 00051 

.  .  00041 

Elastic  limit. 

3,190 

145,  000 

.  00701 

.  00050 

• 

3,  300 

150,  000 

.  00757 

. 00056 

3,410 

155,  000 

.  00833 

. 00070 

3,  520 

160, 000 

.  00901 

.00128 

3,  030 

165, 000 

. 01200 

.  00239 

3,  708 

168,  550 

Tensile  strength. 

General  summary 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  s(inare  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  uiuler  strain  at  elastic  limit . 

Keductiou  in  area  after  rupture,  per  cent  of  original  section . . 

Position  of  rupture . 

CJiaracter  of  broken  surface . . . 


. pounds..  108,550 

. do...  140,000 

. inch..  .007 

. do...  .00051 

.  34. 5 

9"  t)utside  tlie  gauged  length 
. . . . . fine  silky 


* 
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No.  4G71. 

Sectional  area,  'M484x 'M48r)=.022  square  incli. 
Gauged  leugtli,  10' 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Remarks. 

Pounds. 

Pounds. 

Inch. 

Inch. 

no 

5,000 

0. 

0.  • 

Initial  load. 

440 

20, 000 

, 00068 

. 00068 

880 

40,  000 

. 00148 

. 00080 

1,  320 

60,  000 

. 00229 

. 00081 

1,  760 

80,  000 

. 00323 

. 00094 

2,  200 

100, 000 

. 00438 

,00115 

2,  640 

120,  000 

.  00578 

. 00140 

2,  750 

125,  000 

.  00620 

.  00042 

Elastic  limit. 

2,  860 

130, 000 

.  00669 

.  00049 

2,  970 

135,  000 

.  00722 

.00053 

3,080 

140, 000 

.  00790 

.  00068 

3, 190 

145,  000 

.  00878 

.  00088 

3,  300 

150,  000 

. 00978 

.  00100 

3,410 

155,  000 

.01154 

. 00176 

3,  520 

3,  597 

160,  000 
163,  500 

.016 

. 00446 

Tensile  strength. 

General  summary: 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Eeduction  in  area  after  rupture,  per  cent  of  original  section. . 

Position  of  rupture . 

Character  of  broken  surface . 


. pounds..  163,500 

. do...  125,000 

. inch..  .022 

. do...  .00620 

.  27. 7 

4". 2  inside  the  gauged  section 
. fine  silky 
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15  SQUARE  STEEL,  TINNED,  WIRE  WITH  SERRATED  SCARE 

JOINTS. 


[Brazed  joints.] 


FIKST  LOT. 


No.  of 
test. 

Marks. 

Tensile 

strenfitli. 

Fractured. 

Founds. 

5289 

1 

2564 

from  end  of  scarf. 

5290 

2 

1680 

Alonf?  the  scarf. 

5291 

3 

1767 

Do. 

5292 

4 

1240 

Do. 

5293 

5 

1798 

i"  from  end  of  scarf. 

5294 

6 

1931 

Do. 

5295 

7 

1195 

Along  the  scarf. 

5296 

8 

1797 

from  end  of  scarf. 

5297 

9 

1484 

Along  the  scarf. 

5298 

10 

1710 

Do. 

SECOND  LOT. 


5325 

1 

2336 

i"  from  end  of  scarf. 

5326 

2 

2366 

Do. 

5327 

3 

2297 

At  end  of  scarf. 

5328 

4 

2270 

from  end  of  scarf. 

5329 

5 

2437 

Do.  • 

5330 

6 

2468 

from  end  of  scarf. 

5331 

7 

1180 

Along  the  scarf. 

THIRD  LOT. 


5332 

1 

2270 

One-half  along  scarf  and  one-half  across  wire. 

5333 

2 

1845 

Along  the  scarf. 

5334 

3 

2355 

i"'  from  end  of  scarf. 

5335 

4 

2410 

Do. 

5336 

5 

2382 

Do. 

FOURTH  LOT. 


5365 

1 

2030 

i"  from  end  of  scarf. 

5366 

2 

2020 

Do. 

5367 

3 

2214 

Followed  the  scarf. 

5368 

4 

2259 

i"  from  end  of  scarf. 

5369 

5 

2091 

Do. 

FIFTH  LOT. 


5372 

1 

1575 

Followed  scarf  in  part,  and  then  across  wire. 

5373 

2 

1660 

i"  from  end  of  scarf. 

5374 

3 

1680 

Do. 

5375 

4 

1590 

Along  the  scarf. 

5376 

5 

1535 

Across  middle  of  joint. 

5377 

6 

1505 

Do. 

SIXTH  LOT. 


5393 

1 

2546 

At  end  of  scarf. 

5394 

2 

2490 

Do. 

5395 

3 

2515 

Do. 

5396 

4 

2440 

Do. 

5397 

5 

2294 

Across  the  joint  from  end  of  scarf. 

5398 

6 

2464 

At  end  of  scarf. 

5399 

7 

2097 

Across  the  joint  from  end  of  scarf. 

5400 

8 

2470 

At  end  of  scarf. 

5401. 

9 

2392 

Do. 

5402 

10 

2010 

Across  the  joint  f”  from  end  of  scarf. 

5403 

11 

2470 

At  end  of  heated  section. 

5404 

12 

2405 

Do. 

5405 

13 

2460 

Do. 

5406 

14 

2398 

Do. 

5407 

15 

2345 

Do. 

5408 

16 

2490 

Do. 

5409 

17 

2408 

At  end  of  treated  section.  ^ 

.5410 

18 

2430 

Do. 

5411 

19 

2440 

Do. 

5412 

20 

2395 

Do. 
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STEEL  WIRE. 


Bound  Wire  not  Tinned. 

No.  4358. 

Diameter,  ".253. 

Sectional  area,  .05  square  inch. 

Gauged  length,  10". 


[Specimen  received  from  Lieut.  Col.  J.  P.  Farley,  NewTork  Arsenal.] 


Applied  loads.’ 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

250 

5, 000 

0. 

0. 

Initial  load. 

500 

10,  000 

. 000400 

.  000400 

750 

15,  000 

.  000690 

. 000290 

1,000 

20, 000 

.  000930 

. 000240 

1,  250 

25,  000 

.  001200 

. 000270 

1,500 

30,  000 

. 001380 

. 000180 

1,750 

35,  000 

. 001600 

. 000220 

2,  000 

40, 000 

.001860 

.  000260 

2, 250 

45, 000 

. 002110 

.  000250 

' 

2,  500 

50,  000 

. 002410 

.  000300 

2,  750 

55,  000 

.  002730 

.  000320 

Elastic  limit. 

3,  000 

60,  000 

.  003180 

. 000450 

3,250 

*  65,  000 

.  003720 

.  000540 

3,  500 

70,  000 

.  0044GO 

.  000740 

3,750 

75,  000 

.  005500 

. 001040 

4,  000 

80, 000 

.  006700 

.001200 

4,  250 

85, 000 

.008120 

.  001420 

4,  500 

90,  000 

. 010050 

.  .  001930 

4,750 

95,  000 

.012 

. 001950 

5,  000 

100,  000 

.016 

.004 

5,  250 

105,  000 

.018 

.002 

5,  500 

1 10,  000 

.022 

.004 

^  5,  750 

115, 000 

.026 

.004 

- 

6,000 

120,  000 

.030 

.004 

6,  250 

125,  000 

.034 

.004 

6,  500 

130,  000 

.040 

.006 

6.  750 

135, 000 

.049 

.009 

7,  000 

140,  000 

.068 

.019 

7,  035 

140,  700 

Tensile  strength. 

General  summary. 

Ten.sile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  jjer  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Reduction  in  diameter  at  point  of  rupture . 

Reduction  in  area  after  rupture,  per  cent  of  original  section.. 

Position  of  rupture . . . 

Character  of  broken  surface . . 


. pounds..  140,700 

. do...  55,000 

. inch..  .061 

. . do..  .00273 

. . .  ".028 

. 20 

1".9  outside  the  gauged  length 
. . line  granular,  dull  center 


ROUND  AND  SQUARE  STEEL  WIRE  FROM  LIEUT.  COL.  J.  P.  FARLEY,  NEW  YORE  ARSENAL. 
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ALUMINUM  BRONZE. 


CASTINGS  FOR  CONSOLES  FOR  r2-INOH  B.  L.  RIFLED 

MORTARS. 


Composition,  approximately :  Al.  5.  Zn.  15.  Cu.  80. 
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Casting  No.  5. 

# 

No.  4287.  ‘ 

Marks,  [ 

Diameter,  'L505.  ^ 

Sectional  area,  .20  square  inck. 

Gauged  length,  1'^ 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Remarks.  * 

Pounds. 

Founds. 

Inch. 

Inch. 

200 

1,000 

0. 

0. 

Initial  load. 

1,000 

5, 000 

,0001 

.0001 

2, 000 

10, 000 

.  0003 

.0002 

3, 000 

15,  000 

.0008 

.  0005 

3,  200 

16,  000 

,  0010 

.  0002 

3,  400 

17, 000 

.0012 

.  0002 

Elastic  ll_ait. 

3,600 

18,  000 

.  0017 

.  0005 

3,  800 

19,  000 

.  0022 

.0005 

-- 

4,  000 

20,  000 

.0030 

.0008 

4,  200 

21,  000 

.0037 

.0007 

4,400 

22,  000 

.0042 

.0005 

4,  600 

23,  000 

.  0052 

.0010 

4,800 

24,  000 

.0064 

.0012 

5,  000 

25, 000 

.0078 

'  . 0014 

5,  200 

26,  000 

.0090 

.0012 

5,  400 

27,  000 

>  .  0101 

.0011 

5,  600 

28,  000 

f  .  0120 

.0019 

5,  800 

29,  000 

.0141 

.0021 

6,  000 

30,  000 

.0168 

.0027 

6,  400 

32,  000 

.0231 

.0063 

6,800 

34,  000 

.0307 

.Qt»76 

7,  200 

36,  000 

.0407 

.0100 

- 

7,  600 

38,  000 

.06 

.0193 

8,  000 

40,  000 

.07 

.01 

8,  400 

8,  620 

42,  000 
43, 100 
\ 

.09 

.02 

Tensile  strength. 

General  summarij. 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Reduction  in  diameter  at  point  of  rupture . 

Reduction  in  area  after  rupture,  per  cent  of  original  section. . 
Character  of  'broken  surface . . . . . 


.pounds..  43,100 

. do..'.  17,000 

—  inch..  ".14 

- do...  .0012 

. do...  .035 

.  13. 2 

light  yellow  color 
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ALUMINUM  BRONZE 


No.  4288. 

Marks,  I 
Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 
Gauged  length,  1". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Total. 

Per  square 
inch. 

elongation 
I)er  inch. 

Remarks. 

Pounds. 

Pounds. 

Inch. 

Inch. 

200 

1,000 

0. 

0. 

Initial  load. 

1,000 

5, 000 

.0002 

.0002 

2,000 

,  10, 000 

.0007 

.0005 

2, 800 

14, 000 

.0012 

.0005 

3, 000 

15, 000 

.0016 

.  0004 

3, 200 

16,  000 

.0018 

.0002 

Elastic  limit,  approximate.  - 

3, 400 

17,  000 

18,  000 

.0022 

.0004 

3,  COO 

.0028 

.0006 

3,800 

19, 000 

.0032 

.0004 

4,  000 

20,  000 

.0037 

.0005 

4,  200 

21, 000 

.0043 

.0006 

4, 400 

22,000 

.0052 

.0009 

4, 600 

23, 000 

.0061 

.0009 

4,800 

24,  000 

.0073 

.0012 

5,  000 

25,  000 

.0087 

.0014 

5,200 

26, 000 

.0101 

.0014 

5,400 

27, 000 

.0112 

.0011 

5,  600 

28, 000 

.0130 

.0018 

5,800 

29, 000 

.0158 

.0028 

6,  000 

30,  000 

.0181 

.0023 

6, 400 

32,  000 

.0240 

.0059 

6,  800 

34, 000 
36,000 

.0328 

.0088 

7,  200 
7,r00 

.0410 

.0082 

38,  000 

.0530 

.0120 

8, 000 

40, 000 

.0670 

.0140 

8,400 

42, 000 

.08 

.013 

8, 800 

44,  000 

.10 

.02 

9,  200 

46, 000 

.12 

.02 

9,  600 

48, 000 

.14 

.02 

10, 000 

50,  000 

.17 

.03 

10, 400 
10, 530 

52,  000 
52,  650 

.19 

.02 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  52,  650 

Elastic  limit  per  square  inch  of  origin^  section,  approximate . do. ..  16,  000 

Elongation  per  inch  after  rupture . inch. .  .  25 

Elongation  per  inch  under  strain  at  elastic  limit . do. . .  .  0018 

Reduction  in  diameter  at  point  of  rupture . do. . .  .  075 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  27. 4 

Character  of  broken  surface . light  yellow  color 


ALUMINUM  BRONZE 


245 


No.  4289. 

Marks,  3 
Diameter,  ''.505. 

Sectional  area,  .20  square  incli. 
Gauged  length,  1". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Remarks* 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

- 

200 

1,000 

0. 

0. 

Initial  load. 

1,000 

5, 000 

.0003 

.0003 

2,  000 

10, 000 

.0007 

.0004 

3, 000 

15, 000 

.0013 

.0006 

Elastic  limit. 

3,200 

16,  000 

.0024 

.0011 

3, 400 

17, 000 

.0030 

.0006 

3,  600 

18, 000 

.0034 

.0004 

3,  800 

19,  000 

.0048 

.0014 

4,  000 

20,  000 

.0064 

.0016 

4, 200 

21,  000 

.0073 

.0009 

4,  400 

22, 000 

.0092 

.0019 

4,600 

23,  000 

.0117 

.0025 

4, 800 

24,  000 

.0132 

.  0015 

5, 000 

25, 000 

.0167 

.  0035 

5,  200 

26, 000 

.0188 

.0021 

5, 400 

27, 000 

.0231 

.0043 

* 

5,  600 

28,  000 

.0271 

.0040 

5, 800 

29, 000 

.0313 

'  .0042 

6, 000 

30, 000 

.0391 

.  0078 

6,  400 

32, 000 

.0507 

.0116 

6,670 

33, 350 

Tensile  strength. 

✓ 


General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  33,  350 

Elastic  limit  per  square  inch  of  original  section . do. . .  15, 000 

Elongation  per  inch  after  rupture . inch . .  .10 

Elongation  per  inch  under  strain  at  elastic  limit . . . do. . .  .  0013 

Reduction  in  diameter  at  point  of  rupture . do . . .  .  o35 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  13. 2 

Character  of  broken  surface . light  yellow  color 
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ALUMINUM  BRONZE 


Castino  No.  6. 

No.  4283. 

Marks,  i 
Diameter,  ".505. 

Sectional  area,  .20  square  incli. 

Gauged  length,  1". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch. 

Inch. 

200 

1,000 

0. 

0. 

Initial  load. 

1,000 

5, 000 

.0002 

.0002 

2,000 

10, 000 

.0006 

.0004 

3, 000 

15, 000 

.0010 

.0004 

Elastic  limit. 

3,  200 

16,  000 

.0013 

.0003 

3,400 

17,  000 

.0016 

.0003 

3,  600 

18,  000 

.0021 

.0005 

3,  800 

19,  000 

.0026 

.0005 

4,  000 

20,  000 

.0031 

.0005 

4. 200 

21,  000 

.  0039 

.0008 

4,  400 

22,  000 

.0047 

.0008 

4,  600 

23,  000 

.0058 

.0011 

4,  800 

24,  000  - 

.0069 

.0011 

5,  000 

25,  000 

.0084 

.0015 

5,200 

26, 000 

.0102 

.0018 

5,400 

27,  000 

.0117 

.0015 

5,  600 

28,  000 

.0145 

.0028 

5,  800 

29,  000 

.0170 

.0025 

6,  000 

30,  000 

.0201 

.0031 

6,  400 

32,  000 

.0277 

.0076 

6,  800 

34,  000 

.0378 

.0101 

7,  200 

36,  000 

.0510 

.0132 

7,  600 

38,  000 

.0630 

.0120 

8,  000 

40,  000 

.0810 

.0180 

8,190 

40,  950 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  40, 950 

Elastic  limit  per  square  inch  of  original  section . . do. . .  15, 000 

Elongation  per  inch  after  rupture . . . inch..  .  12 

Elongation  per  inch  under  strain  at  elastic  limit . . . do. . .  .  0010 

Reduction  in  diameter  at  point  of  rupture . . do. . .  .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  16. 9 

Character  of  broken  surface . Light  yellow  color 
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428f 

Marks,  2 
Diameter,  ''.505. 

Sectional  area,  .20  square  incli. 

Gauged  length,  1". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

Remarks. 

Pounds. 

Pounds. 

Inch. 

Inch. 

200 

1,000 

0. 

0. 

Initial  load. 

1,  000 

5,  000 
10,  000 

.0002 

.0002 

2, 000 

.0006 

.0004 

2,200 

11, 000 

.0007 

.0001 

2,  400 

12,  000 

.0008 

.0001 

2,  600 

13, 000 

.0009 

.0001 

Elastic  limit. 

2,  800 

14,  000 

.0012 

.0003 

3,000 

15, 000 

.0016 

.0004 

3,200 

16, 000 

.  0020 

.  0004 

3,  400 

17,000 

]  8,  000,i(k^ 

.0024 

.0004 

3,600 

.  0028 

.  0004 

3,  800 

19, 000 

.0033 

.0005 

4,000 

20,  000 

.0040 

.0007 

4,  200 

21,  000 

.0049 

.0009 

4, 400 

22, 000 

.0058 

.0009 

4,600 

23,  000 

.0072 

.0014 

4,  800 

24, 000 

.0090 

.0018 

5,000 

25, 000 

.0102 

.0012 

5,200 

26,  000 

.  0125 

.0023 

5, 400 

5,  600 

27,  000 

.0150 

.0025 

28,  000 

.0173 

.0023 

5,  800 

29, 000 

.  0200 

.0027 

6,  000 

30,  000 

.  0240 

.0040 

6,  400 

32, 000 

.0338 

.0098 

6,  800 

34, 000 

.04 

.0062 

7,  200 

36,  000 

.05 

.01 

7,600 

38,  000 

.07 

.02 

8,  000 

40,  000 

.09 

.02 

8,  400 

42,  000 

.11 

.02 

8,  800 

44,  000 

.135 

.025 

9,  200 

9,  380 

46,  000 
46,  900 

.16 

.025 

Tensile  strength. 

General  summary. 


‘Tensile  strength  per  square  inch  of  original  section . pounds. ,  46, 900 

Elastic  limit  per  square  inch  of  original  section . do. . .  13, 000 

Elongation  per  inch  after  rupture . inch. .  .  21 

Elongation  per  inch  under  strain  at  elastic  limit . . . do. . .  .  0009 

Reduction  in  diameter  at  point  of  rupture . 1 . do . . .  .  055 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  20.  5 

Character  of  broken  aurface . light  yellow  color 
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Casting  No.  7. 

No.  4285. 


Marks,  J 
Diameter,  ^'.505. 

Sectional  area,  .20  square  inch. 
Gauged  length,  V'. 


Apidied  loads. 

Elongation 
per  inch. 

% 

Successive 

\ 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

^  Remarks. 

Pounds. 

Pounds. 

Inch. 

Inch. 

200 

1,000 

0. 

0. 

Initial  load. 

1,000 

5,  000 

' .  0003 

.0003 

4 

2,000 

10,000 

.0006 

.0003 

2,  200 

11,  000 

.0007 

.0001 

- 

2, 400 

12, 000 

.0008 

.0001 

2,  COO 

13, 000 

.0009 

.0001 

2,800 

14, 000 

.0009 

0. 

3,  000 

15,  000 

.  0010 

.0001 

Elastic  limit.  ' 

3,  200 

16,  000 

.0011 

.0001 

3,400 

17, 000 

.0015 

.0004 

3,600 

18, 000 

.0020 

.0005 

3,800 

19, 000 

.0026 

.0006 

4,  000 

20,  000 

.0036 

.0010 

4,  200 

21,  000 

.0046 

.0010 

4,400 

22,  000 

.0056 

.0010 

4,600 

23,  000 

.0008 

.0012- 

4,800 

24,  000 

.0082 

.0014 

5,  000 

25,  000 

.0104 

.0022 

5,  200 

26,  000 

.0120 

.0016 

5,  400 

27, 000 

.0147 

.0027 

5,  600 

5,  800 

28,  000 

.0168 

.0021 

29,  000 

.0191 

.  0023 

6,  000 

30,  000 

.0240 

.0049 

6,  400 

32,  000 

.0350 

.0110 

6,  800 

34,  000 

.0400 

.0050 

- 

7,  200 

36,  000 

.0550 

.0150 

7,  600 

38, 000 

.0750 

.0200 

8,  000 

40,  000 

.0900 

.0150 

8,  400 

8,  610 

42, 000 
43, 050 

.1050 

.0150 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture  .1 . 

Elongation  per  inch  under  strain  at  elastic  limit . . 

Reduction  in  diameter  at  point  of  rupture . 

Reduction  in  area  after  rupture,  percent  of  original  section.. 
Character  of  broken  surface . 


.pounds..  43,050 

. do...  16,000 

- inch..  .15 

. do...  .0011 

. do...  .055 

.  20. 5 

light  yellow  color 
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No.  428G. 

Marks,  I 
Diameter,  ''.505. 

Sectional  area,  .20  square  incli. 
Gauged  length,  1". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Remarks. 

Total. 

Per  square 
inch. 

Fuxinds. 

Pounds. 

Inch. 

Inch. 

200 

1,000 

0. 

0. 

Initial  load. 

1,000 

5,  000 

.0002 

.0002 

2,000 

10, 000 

.0005 

.  0003 

2,  400 

12, 000 

.  0006 

.0001 

• 

2,  GOO 

13,  000 

.0008 

.0002 

2,  800 

14, 000 

.0010 

.0002 

3,  000 

15,  000 

.0012 

.0002 

Elastic  limit. 

3,200 

16,  000 

.0018 

.0006 

3, 400 

17,  000 

.0021 

.0003 

3,600 

18,  000 

.0027 

.0006 

3,  800 

19,  000 

.0035 

.0008 

4,  000 

20,  000 

.0050 

.0015 

4,200 

21,  000 

.0059 

.0009 

4,  400 

22,  000 

.0072 

.0013 

4,600 

23,  000 

.0086 

.0014 

4,  800 

24,  000 

.0110 

.  0024 

5,  000 

25,  000 

.0130 

.0020 

5,  200 

26, 000 

.0141 

.0011 

5.400 

27,  000 

.0172 

.  0031 

5,  600 

28,  000 

.  0205 

.0033 

5,  800 

29,  000 

.0240 

.0035 

6.  000 

30,  000 

.0280 

.0040 

6,  400 

32, 000 

.0382 

.0102 

6,  800 

34, 000 

.0520 

.0138 

7,200 

36, 000 

.0650 

.0130 

7,  600 

38,  000 

.08 

.0150 

8,  000 

40, 000 

.lOS 

.025 

8,  400 

42,  000 

.13 

.025 

8,  800 

44, 000 

.15 

'  .02 

9,  200 

46,  000 

.17 

.02 

% 

9,  510 

47,  550 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds..  47, 550 

Elastic  limit  per  square  inch  of  original  section . do. . .  15, 000 

Elongation  per  inch  after  rupture . inch. .  .  20 

Elongation  per  inch  under  strain  at  elastic  limit . do. ..  .  0012 

Keduction  in  diameter  at  point  of  rupture . do...  .  055 

Keduction  in  area  after  rupture,  per  cent  of  original  section .  20.  5 

Character  of  broken  snrface . . . light  yellow  color 
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No'.  4G49. 

Steel  Tape. 

Sectional  area  ".128  x  ".0127  =  .0016  square  incli. 
Gauged  length,  10". 

Temperature,  76°  F. 


Applied  loads. 

Elongation 
in  gauged 
length. 

Total. 

Per  square 
inch. 

Eemarks. 

Pounds. 

5 

Pounds. 

Inch. 

0. 

.0002 

- 

10 

Initial  load. 

20 

.0027 

.0054 

.0079 

30 

40 

50 

.0105 

60 

.  0123 

70 

.  0144 

80 

.0167 

90 

.0196 

100 

.0220 

110 

.0234 

120 

.0260 

130 

.  0283 

140 

.0307 

^  • 

150 

.0329 

160 

.0343 

■ 

170 

.0367 

180 

.0390 

190 

.0411 

200 

.0434 

Elastic  limit  above  this  load.  , 

417 

260, 625 

• 

Tensile  strength. 

• 

0 
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•  No.  4650. 

Brass  Tape. 

Sectional  area,  ".128  x  ".0127  =  .0016  square  inch. 
Gauged  length,  10". 

Temperature,  76^  F. 


Applied  loads. 

Elongation 
in  gauged 
length. 

Total. 

Per  square 
inch. 

Eemarks. 

Pounds. 

5 

Pounds. 

Inch. 

0. 

Initial  load. 

10 

.0052 

15 

.0089 

• 

20 

,  .0110 

25 

.0134 

30 

.  0159 

35 

.0172 

40 

-.0193 

45 

.0216 

50 

.0236 

55 

.0256 

60 

.0280 

65 

.0300 

70 

.0330 

— 

75 

.0344 

80 

.0380 

85 

.0413 

90 

.0433 

95 

.0466 

100 

.0486 

- 

105 

.0537 

no 

.  0566 

,  115 

120 

71,  875 

.0585 

.0697 

Elastic  limit. 

122 

.0828 

124 

77,  500 

.1358 

Tensile  strength. 

COMPRESSION  OF  TEN  COPPER  CYLINDERS,  FOR  MEAN  PERMANENT  SETS,  FOR  COPPERS  IN  CRUSHER  GAUGE  OF  ONE- 

SIXTH  SQUARE  INCH  AREA. 
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Corrected  sets. 

From 

18,000 

to  60,000 

pounds. 

C^O'X<71iCOOr-l*-*'OOi-H'^l^»-i^r>OH<<:OOCOCOO;(MiOOO(MiOOO*— 
OOOr-'^r-J(MC^J(MfC>COCO^^’*!flCL-^iOOOOCOt:^l^t>OOOOOOC50505050 
^  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOtH 

•S' 

Total. 

fC005dl0t^00l>Or0Q0»— ICO'^l>OCO^r>lOOOCOiCCOkncOCOOOt>OOirtOOCOCO 
i<*^CC»OC0C0O5dCD05CM?O05(Mir505(Ml000rHiOC0rH'^r>OC0«005<M^0  00i-H’^t^ 
^^'t'*l>-CCCOQOOOa5C5GiOOOrHi— (1— 

S  O  O  O  O  O  O  O  O  O  rS  rH  r— 1  rH  tH  i-H  »-H  rH  ^  tH  t-S  rH  rH  rH  ^  rH  ?H  rH  rH  t— 1  rS  iH  ^  rS  rH 

,  Total  compression  of  coppers.  ;  ^ 

Mean. 

'<lOt^O'^t^O.CO^COCOCOOCC'«005CC><OOiC^;005(M»OOOrH’-t^t^rH-tH|^C3C^iOOO 
^I:^I>OOC000050505000tH*— ii— (T— 

O  O  O  O  O  O  O  O  rH  rH  rH  rH  rH  rH  rS  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rHrHr^rHrHrHrHrHrH 

Inch. 

.4996 

.3238 

O 

tH 

•ir5ir5'^h-00(MO'^^OlXMir^Ol:^CV5?Oir5«>(MOOl'^l>l>COOClrtCCiQOrHl^O^ 
><OC<JlO00'-^iOG0rHl0O5rHr#<C0rH'^h-O'*tt^rH'<rt<l'^OC0C005C0CD05<Mir505rH'H< 
^t-t:-t^t^OOCOOOC505C5000rHrS,— HMC^l(MCOCOCO'^'rt*'H<’H^iOir5iCCOCO?Ots*l>' 
^  O  O  *0  O  O  O  rH  T-^  rH  rH  rH  rH  rH  rH  rH  r^  rH  rH  rH  rH  rH  rH  rH  rH  rr  rH  rH  rH  rH  rH 

Inch. 
.4992 
.  3243 

05 

oioooooot>t^irt<35<M>oouomoioiooiociiocoo>ocoto.Hco»0(Mt:^oso 

•l:^00(Ml005T-iT»ll—rH-^00  0)l0  00O-f00O'tt’O-^t~05C0C0C5f0CC>00.—(^00t^ 
><CCCOtr’l^t’OOOOOC05CiOiOOOT-l,-lr-IC'IS^(MCOCOfOfO-.i<-!if-<i<lOmiOCOCDCOI>- 
^OOOOOOOOOOOrHrHrHrHrHrHfHf—IrHrHrHrHrHrHrHrHrHrHrHrHrHrHrH 

4 . . 

Inch. 

.4994 

.3237 

00 

(M<rOl'^'MOO<MrH(MOC"lt-OO^C5^rHH<rfiOOOC^OOt^<MiCOOOO(MOOr^ 
•OCOi0  05(MmCOrHir5COrH'r*<t>OH<OOO^t^OTiiOOTHC^H>'05COCOO(MlOGC^H< 
r<|>t^|>t-00G00005a505OOOrHrHrH(M/rj(MC0C0C0H<H<H<H<l0k0i.0^O<i0l>*l>' 
^OOOOOOOOOOrHrHrHrHrHrHrHrHrHnrHrHrHrHrHrHr->T7HrHrHrHrHrHrH 

^ . ■ . .  • 

Inch. 

.4994 

.3240 

t- 

(Mt>00(Mt-©t-t>.MOCOOOrHC1<MC'lt^lMeOOOO!l:^l^lOOOCOt^CO-^lOOS. 
•Oi-llO©rH'^00O'+t^rH-.^IC0,-(-^00O-^C0OC0CC>©(Mt~©lM-^'-/0.-l'#t^T-H00 
►C-t’t-t^t^OOODOOOJOJroOOOi— it-H,— (!^^C'IO^COCO^OCO'r^'fT^•^Ol^5lraCO©©t~t- 
C-^  O  O  O  O  O  O  O  O  O  O  tH  tH  tH  rH  tM  rH  rH  rH  .-H  »— <  rH  rH  rH  rH  rr  rH  rH  rH  rH  rH  rH  rH  rH  rH 

^ . . . 

Inch. 

.4995 

.3238 

CO 

0<MOt>*^005lOOOrHCOOOC<I0500(^^lO^^^OO^C^^OOOOOlOCOOOrHCOO. 

JO<M^OOrHiOl:^rH-tGOrHiOOCrH'rJ<OOOiCl>rHCCl^O'H-t^OCC>COa5C5'H<C5rH-*i4 

»<t>-t^lHl'-‘CCOOOOO>Oi«:75000rHrHrHCv|(MC<!COCOCO'^'H^'^0»OiO»OCOCOi:OL-t'- 

^OOOOOOOOOOrHrHrHrHrHrHrHrHrHrHrHrHfHrHrHrHrHrHrHrHrHTHrHrH 

^ . ^ . <s . 

Inch. 

.5000 

.3241 

COCOOOCOlO(M«OI>Ol>0500COlOLOt^CC050rHOOOOCO'*?*<rHr>'lCOOOOOOl>t^ 

•(rci'^coo*^t-o>ccoo(Mic05cocc'05C^iX'05(M<:oo5<r3mi>rH'^i>rH'«!Pi^ocaio 

p<t^t>.t>,oOC0000005050000rHrHi— •C^C'JC^COCOCO'^'^'»^»OlClO<:DCO<Ot^t-t> 
^OOOOOOOOOrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrH 

^ . 

Inch. 

.4996 

.3240 

(M(MC0OC0C005rHC«^05l>l0rHC^’^OC0t:^CCOl>-'MC0in<M'M'»^C0l^b-»n05C<ICl 

.•-H<DO'HiC005<MC005<MC005C0C005C'l?000rH?0l>rH’rt<|>.O'ri<D05(Mir5C0OC0O 

•^QCOOOiOSOiOOOOrHrHrHC^CMCvICOCOCOrji-^^iOlOlOCOCOOCOt^t^t^OOQOCO 

^  rH  rH  rH  rH  ^H  ^H  rH  ^H  rH  rH  ^H  rH  rH  rH  rH  t*H  rH  tH  rH  rH  rH  rH  ^H  rH  rH  rH  rH  rH 

.  * 

Inch. 

.4996 

.3240 

CO 

05iftOlC00(NC0-^C0C0^li^<M05lC00Ot>if50500O<MOtnrHC0lf^iC(Mt>e0Q0O 
''rf<l>>rHrt»lHrHC0l>>OTf<00OCCOO*^<D05C^iO05C0l000rH’H<l>*OC0?000(MT#<00 
'<C0C0a505  05OOOrHrHrHC^C<J(MC0C0C0C0^Tt^lf:)iOl0?0C0<0l>t^t>t-00C000 
^OOOOOrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHTHrH 

^ . 

Inch. 

.4996 

.3241 

OOOOtf5000kftl^5?0'^<OQO(N(M(MC<l05COOOifteOif^t^Ot^lf^OOlOOO<MlOC^ 
•C0005C^<OC5C<llOOO(MlOODrHlOOOrHlOt-rH'^COOCOOO'Min>OOrHm|>OCOO 
^C:00  00  C0050505OOOrHrHrHC<lC<IC^C^C0C0TjtT^<r^l0ldf5C0?C'O':0l>'l>l>00C000 
.OOOOrHrHrHrHrHrHTHrHrHrHrHrHrHrHrHrHr-irHrHrHrHrHrHrHrHr-irHrH 
^  . 

Inch. 

.4994 

.3240 

▼H 

t^r^OrHUf5i0r^C0ir505rHlf5Ot>C<lC1C<ICDC0l>C0C0l>^h-OQ005t^l>«005C0e0 
•05C^«OC5C<llCOOC^lCOD<MiCOOrHlOOOTH’^tHO'rt<l>OCCCOO(MlOOOrH'^l>.OCO 
'5il^0C0000050505OOOrHrHrH<M(MC^C0C0C0HftTH^lCnCi0C0^;0<0t^t^l>00Q0 
^  O  O  "O  O  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH 

s . . . . 

% 

Length . 

Diameter . 

Applied  loads. 

Per  square 
inch 

on  crusher 
gauge. 

-JOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

rSoooooooooooooooooooooooooooooooooo 

^OiOOlOOiOOiCOlCOlOOlOOiOOiOOiOOlOOiOOiOOlOOu^OiOOiO 

s  00  00  05  05  O  O  rH  rH  CO  CO  lO  lO  CO  CD  l>  00  00  05  05  o"  O  rH  rH  c<i  oi  CO  H» 

§rHrHrHrHC<l<M<MC^C^(MC<lC<JC^C<IC^<MC<l(NC^(M01C<l<MOiCOCOCOCOCOCOCOCOCOCO 

Total. 

'§OCOb-OCOt-OCOt^OCOI>OCOt^O^Ol>OCOt^®COt^OCOt*OCOrHOCOt-^0 
?SoOOCDlOCOrHOOOOlOCOrHOOOCOllOCOrHOOOCDir5COrHOOOCOir5COrHOOOCOi(0 
^5*OOrHCJC0*H<L0ir5CDt>00  05OOrH0JC0Ht<ir:iU:>CDt^Q005OOrH<MC0'H<ll0l0C0t^ 

(^co'eocococococoeo'coeococoTii-^Tji>aiTfT)iTj<TiHT*iT^TjiTjiir5ioir5if5iftonoco»f5icr 

COMFRESSION  OF  TEN  COPPER  CYLINDERS  FOR  MEAN  PERMA}IENT  SETS,  Continued. 
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Corrected  sets. 

From 

18,000 

to  60,000 

pounds. 

l(^^<^^C^O^CO(^:^COCOT#^Tf^'^T^1lC^Clf:»OOCDCD<D^l>^-^>•l>C^l:^OOOOOOCOOOOO 

?  rH  rH  rH  rH  rH  tH  rH  rH  rH  rH  tH  rH  rH  rH  rH  rH  rH  rH  rH  tH  rH  rH  tH  rH  rH  ^  rH  rH  r~i 

Total. 

rC0C5«0-^-^.-l00S'1t^(r00>«000(M  50  05  C0in00Aof0CDt'-0005®0S00C0(r<5Ot>t^-^OOlOiM 
.“S  O  IM.IO  COrH'^<C035rH^«00>rHT*IX>CO.-ICOlOOOOiM'#COOOOiM-.tCDOOO(MfOlftt~05^<N-^ 
^OOOOOOOOOOJOJOSOOOOr-l.— 1.— IrHCJC'lC'lCMCOCCfOCOCOMl't'T'i'-^lOlOmvOlOlOCOO® 

Total  compression  of  coppers.  ^ 

Mean. 

r<^^l:^OCOiOOOOCO»OOOr-ICOCDOOOCO>OI>'OirH'^CDOOOC^lT#iCDOOO'M-^»Ol'-aSi— 
C.>OOCOC005a>Oia>OOOOrHrHf— lT-H(MCl(M(MC'lCOCOCOCO-f<'^'i^-^^K'iiiOlOlf:>lOiOCOCOOCO 

O 

rH 

•00(Mkrtt^lOCOa>OOOOlftOlO(Mi3IMlftOOOOrH!W»nifi(MOC1I'10.-IOOOmiftlO^(kO(MO 
'*:t~OCOCOOJr^O^C£5000C^m05rHMlOOOOC'^lOt^05r^■.^OOOOC^1»OI>•C50;T^C0  1.0^'00'^■^ 
St-'0D0000000505Ci05OOOO.-lr-<,-lr-((MCJ<MCl(MC0C0e0f0'e<-t<'-(<-^'^'-fl0l0>0lf5l0C0«0 

o> 

T-iOO^lCI>'lD<D!>-OiOOOOOi-^'^OOOiOCDt^OO^iO:D<MC50iOiOb-iDOO^— lOTlh-O 
?-rt<COOi(MiOQCrHCO:DOOC<llCCOOC^r^l^OOr-iCOiOOOO'M'<i<t^CO»-'ClTfl'-:>COO(M'^CDCCOrH 
i<|>.l>P-00C00005050ia>OOO^T-Hr-JrH»-<C^(M(:M<rvlC0C0C0(r0C0'^*^'r*iT#('^iOi0iDOir:‘mtD 

. 

CO 

•  OmOOiDCDO(M»DQOl>iD(MlDOirM^l>COC‘liOt'-O^COOOrXDC'l'^t^OOCOr-COOOO 
•t^O>COiOt^OCOCDOO(Mlir:»t'--0(Mlf:)l>05»--i’-t<(X?COOCC'^t^O;rHCOlOt^Ci»“<CO'«+OCCOC'l'1< 
'<l>*t-OOODCOOiaiOiCiOOO»— <•-<»— 'TH^(M'M<MC3COCCCOCOCO'»t-?1<'-J’^^iOlO»OlOiOCO<DO 

. 

# 

'^kDOt>CO(MO<Mt^<MO(MQOlDrHOO^COlOC0  01iCO>OOfOffOi-lfOO(MCOOOlir5  000t^OO 
•cooc^'^oorH'^cDcoi—i-^r^cXFH-rfoaii— icoicoooc'i'^r-Oico'ri<<Di>ooo<M»oa5t-Ci»— ‘O 
►^t^t-OOOOOOCSOOOiOOOOi-HT— i<M(Mc^l(MCOCOCOCOCO-^'^'Tf'^'rf^iR»OlOiOirjOOCD 
JJi-lrHr-li-li-irHrHr-(r-i<M‘MC^(NC^(MCaS^(M(MCN<MC^C^CM(MC^(NCQ<M(MC^(MC^<NC4CvJC4CqCl 

CD 

CO(n(MOOii^COOtOCOOCOCOT— liD05l>COl>lO^CCi^50COcOOOOOl'--lO’^(M'MOO»0  00 
?l^OC<llDOOOCOCOCCC'llOt^05(N^CDCirHCOCDOOOCOlOl>*Ci»-HCOlDl>aOOCQ^^|--a>rHCO 
'<t^OCCOCCOOa5C^C5050000i-Hi— 1.— (f-H(M(M<MCMfOCOCOCCCO’^*^'^'^^lOiClOtOiOLr:'0?D 

• . . . 

kO 

h-l:^i-»(M<MOOCOCO(MOOt>l>CO<MOltOOOOCOCDOCOlDOt^lOCOt-^iDC<lCOOOlDlOCOCOl> 
ICOlCCOOCC:OL'-OC^»Ot^Oi<M^J^OOOOC‘4'^CDOOO<M'^»Dt>C5i-HCO'^ 
'<t>'00  00CCCi0iC505OOOOr“l^i-Hi— (<MO-lJM<M(MCOCOrC'rO^'^'^’T»<Tj<lrtiOiOlDiDlDCO:DCO 

^ . 

0»COCOOiCX)lOl>-iCiOI:^OOt—  OCO’^COOtftlOiMt^r^CDasCO'^tOOOOiDt^lOiMOOcOOlO  id’ 
•C5(MiCb-OCOCDOOi-HCOiDCOOC^^I>(55C^-^CDCOOC'J'»t<COCOOC<l^CDIr^aiT-<CO'^CDCCa5T-l 
»*CiC0050>CiOOOOT-^i— <— ^C^JC<^C^I'M<^^CCl^OCOCO’-^’'^'^'^COlr^lDlO^ClOlOCDCDCOCDCOOl>• 

. . 

CO 

(MlDCOC<lC<IC<lr-JCOI>QOOCCCDOOCOOOlDlDiHt^iDOCOOOCOOC^COOI>*l>t>CCt>'?f<0''^< 
:Oi-HCOOOi-H'^COCOi— ICO'DCOOOJiDOOOC^I'^b-COOCOiDt-OiOCO'^CDQOOiT-'COlDtDCCOfH 
»<OD5D500000T^rHr-l»-H(MC^CQ(MCOCOCOCOCO*^Tt<T}<*^'rHlDlOiDiOlO^DCO<DCDCOCDl>'t>* 

^  ‘  . - 

<M 

oomfOkftc<i05tftooomoo'#s<Jiftmo(Moo50coeoo5050(Moot>eoooiftfoo>ot.. 
•05(M-^<l^OfClkOOOOCOCOOOOCO-e<l^03.H'.#COOOaiiM'.tCOl~05(N'^mt:^OSrH(M'^COt^aJr-( 
I<:o0050>050000r-li— lT-HCfl(M(M5<IC^C0rtf0C0C0-.^-e(.5j(..JlTj<l0l0minu^CDlCC0Ot050t^ 
«»HrHrHr-l(MeQC<«NlM(NC^(M!M(MiM(M(M(M(M(M(N(MlMW(M(M<NIM(MC^(M<M(MlMIM<M<M?g(M 

>5  •  ■■ . 

tH 

<MOC00005OC0<NOC0C0?0O05lDl^O05OC0C000l>t>t^a>OCDlD»DkDOiD00CDl>l0C0(3t 

•C0C5»-H'^t>rH(r0CDC0»-He0?DG0OC0i0t:^05C<l'^CD00O'!t<(MCD05O(N'^CD0005^C0'^':0000i 

►C00000>Cb05OOOOrH»-Hi-^i-HCMCI(MC<IC<lC0C0C0C0’^'^Tj4*T#4Tt<iDlDlD^0l0tDCDC0^CDCDC0 

Applied  loads. 

Per  square 
inch 

on  crusher 
gauge. 

oJOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

.mOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

~omoinoiooioomoiookOoiooiooiooioo»ooiooioo»noicoooiC)OkOo 

Oe>5COCOfOCOMMCOC<5CO'^'^-^-Tt|-^'.;fTj<^Ti<THTjl'^T}l-^Tj(..j(..,j(.rt<'^'^lOlf3kftkOltSlOmmk£S 

Total. 

«o  ■ 

'Si2^::SSS.*5‘5i2*^2^*^'5^'^'=5Mt^C)(«t-o<rot-ocot'.Ofoi-OMt-OMh-orot-o 
gCOO>OOrH'MCO'^tOtDCDt:>-COOiOOrH<NCOTj<iO  lOJD  t>C00500rHC^rO'^lOlDCpI>COO>0 
(^i£>ir5;p'^;o:o;^;Ci;^C(p(p;p;5^t.rf..|,-»f.rt.rt>rj^'^t>."j>rt>i^o6oC96c696odcCOOCfC05COO<)C!>’ 
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/  ' 


CO  as  -t  /M  00  X  lO  o  lo 

t-HM-fOI-OSOOlXKO;©!:- 

CSCSOiOSOSOSOOOOOO 


/ 


f 


aSiOOX^O'-tXT-H<DT“ti{0 
lO  !-  CS  o  'M  '•t  1(0  <D  X  Ci  T-f  OI 
O  to  t'-  X  X 

04  0-1  (M  (M  OJ  (M  CM  OQ 


OuOOX'^O'^XrHCO^lO 

l-‘CS^01'-tCOt'-XOi—(X’^ 

CO  to  t>  X  t—  I'-  I'-  X  X  X  X 

C\  OI  (M  0»  01  CM  CM  CM  (M  (M  OJ  OI 


(Mr^COOt-f-iCOCMOCMt^O 
ro-ttoasocoTt<mi>xosrH 
c:cotc:oi'-t^t-t^r'»t^t^x 
oi  C'  l  CM  CM  C^l  Ol  01  CM  CM  CM  CM  (?4 


no  t-  01  C5  -+<  CO 
01  -t  to  X  OS  o 
CO  CO  to  CO  to  t- 
04  01  C4  OI  OI  CM 


01  X  CM  X 
01  CO  lO  CO  OS 
f  t-  t- 
CM  Ol  C4  CM  CM  CM 


Jk 


tcocsiot^t-oroiooixo 
*r:r^xo*-'Xiccot^aso(M 
CO  CO  to  t-  1:^  I-  I-  X  X 
OJCMCMOICMCMCMCMCMCMCMCM 


lO  »0  X  uo  O  04  O  O  CM 
-tCOl-CSOOI^OCOXOi-t 
<0  to  to  CO  X  X 

c^l  01  01  CM  -M  CM  (04  CM  CM  CM  CM  CM 


f 


Ol>^CO’^C'4CMCMXOXO 
AO  O  X  O;  -M  --t  »0  CO  t--  OS  O  CM 
cocococoi>i^r>t^t>t:^xx 
CM  (01  04  CM  CM  04  04  CM  CM  CM  CM  CM 


*ftoxxxcoi>xoicoiirs 

<oxcsi-Hco*»^ici>asocMx 

COCOCOl>1>l>l>l>t>XXX 

0MCMCMO4CMCMCMCMCMCMCMCM 


COXO'^CMOsOOOOOSX 

co'^x)t'-osooiTt»»ocot-(as 

<-r^t^i>t-xxxxxxx 

CM(04(04CM04CMCM04CMCMCMCM 


iLOi-HCMasirtl(^rt<XXlAOCM 
CO»OCOt>aSi— lO'lCO’Tt^COXOS 
l^l^t^t^t^XXXXXXX 
CMCMCM04CMCMCMCMCMCM(04CM 


f-^OS^O^lCCMt-^OSXCOOS 
X^COXCSOJOIX'^COt^X 
r-  I-  r-  X  X  X  X  X  X  X 
CMCM04CMCM04CMCM04CMCMCM 


fcniHr^CMt-CMl>tOiOSCMXO 

’-•X^Xt^OSOCMXiCCOX 

r^t^t^i^t^t^xxxxxx 

CMCMCMCMCMCMCMCMCMCMOMCM 


oooooooooooo 

oooooooooooo 

lOOiOOiOOiOOKfiOlOO 


-^icirscocot^t^xxososQ 


cct^oxi>oxt^oxr^o 

xcoi(^ror-«oxcoiocoi-Ho 

Or-<(MX*^ioiocor-xoso 


CSCSCSCSOSOSCSOSOSOSOSO 
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BELLEVILLE  SPRINGS, 


No.  5165. 


Six  pairs  of  Belleville  springs  assembled  and  tested  by  compression 
Springs  of  French  manufacture. 

Total  height  under  initial  load,  4' '.85. 


Applied 

loads. 

Total  com¬ 
pression. 

Successive 

compres¬ 

sion. 

Permanent 

set. 

Remarks. 

Pounds. 

Inches. 

Inch. 

Inch. 

500 

0. 

0. 

0. 

Initial  load. 

1,000 

.0757 

.0757 

1,500 

.1516 

.0759 

2,  000 

.2271 

.0755 

2,  500 

.3030 

.0759 

3, 000 

.3796 

.  . 0766 

3,  500 

. 4594  * 

.0798 

4,000 

.5398 

.0804 

4,500 

.  6251 

.0853 

5,  000 

5,  500 

.7151 

.0900 

.8116 

.0965 

6,  000 

.9111 

.0995 

.0345 

‘  6, 500 

1. 0165 

.1054 

7,000 

1. 1333 

.1168 

7,  500 

1. 2451 

.1118 

8,  000 

1. 3568 

.1117 

8,  500 

1. 4538 

.0970 

9,  000 

1.  5179 

.0641 

9,  500 

•  1. 5558 

.0379 

10,  000 

1. 5864 

.0306 

10,  500 

1.  6114 

.0250 

11,  000 

1. 6368 

.0254 

15,  000 

1.  7768 

.1400 

9,  000 

1.  6144 

.1624 

6, 000 

1. 3142 

.3002 

.2154 

Loaded  ten  times  with  15,000  pounds,  releasing  to  1,000  pounds  between  each. 

500 

1, 000 

.3851 

.0819 

.3032 

1,500 

.4672 

.  0821 

2,  000 

.5453 

.0781 

2, 500 

.6246 

.0793 

3,  000 

.  7055 

.0809 

3,500 

.7919 

.0864 

4,000 

.8811 

.0892 

4,500 

5,  000 

.9711 

.0900 

1. 0613 

.0902 

5,  500 

1. 1543 

.0930 

6,  000 

1. 2465 

.  0922 

6, 500 

1.  3381 

.0916 

7, 000 

1.  4233 

.0852 

7, 500 

1.  4969 

.0736 

8,  000 

1. 5449 

.0480 

8, 500 

1.  5776 

.  0327 

9,000 

1. 6026 

.0250 

8,500 

1. 5826 

.0200 

8,  000 

1.  5583 

.0243 

7,  500 

1.  5244 

.0339 

7,  000 

1. 4711 

.0533 

■  6, 500 

1.  4041 

.0670 

6,  000 

1. 3314 

.0727 

5,500 

1. 2476 

.0838 

5,  000 

1. 1611 

.  08(i5 

4,  500 

1.  0746 

.0865 

4,000 

.9814 

.0932 

3,  500 
3,000 

.8898 

.7986 

.0916 

.0912 

2,  500 

.7023 

.0963 

2,  000 

.6070 

.0953 

1,  500 

.5108 

.0962 

1,  000 

.4126 

.0982 

.3054 

4,  000 

.8786 

.5732 

.2876 

1,  000 

.3716 

.0840 

2,000 

.5281 

.1565 

3, 000 

.  6938 

.1657 

4,000 

.8596 

.  1658 

- 

5,  000 

1. 0406 

.1810 

6,  000 

1. 2271 

.  1865 

7,000  , 

1.  4086 

.1815 

8,  000 

1. 5361 

.1275 

9,  000 

1.  5946 

.0585 

^.8S 
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BELLEVILLE  SPRINGS. 

No.  5165 — Continiiecl. 


Applied 

loads. 

Total  com¬ 
pression.  - 

Successive 

compres¬ 

sion. 

Permanent 

set. 

Kem^rks. 

Pownd*. 

Inches. 

Inch. 

Inch. 

-  8,000 

1.  5504 

.0442 

7,  000, 

1. 4.591 

.0913 

6,  000 

1. 3180 

.1411 

_  5,-^iOO 

1.1504 

.  1676 

4,000 

J9702 

.1802 

3,000 

.7805 

.1897 

. 

2,  000 

.5932 

.1873 

1,000 

.3978 

.1954 

.2916 

t 

■  m  .■  ■  - — 

Test  discontinued. 


No.  5166. 

Another  set  of  six  pairs  of  Belleville  springs  tested  by  compression, 
same  manufacture  and  dimensions  as  those  in  test  No.  5165. 

Total  height  under  initial  load,  4' '.65. 


Applied 

loads. 

Total  com¬ 
pression. 

Successive 

compres¬ 

sion. 

Permanent 

set. 

Kemarks, 

Pounds. 

Inches. 

Inch. 

Inch. 

500 

0. 

0. 

0. 

Initial  load. 

1,000 

.0719 

.0719 

1,500 

.1450 

.0731 

2, 000 

.2185 

.0735 

2, 500 

.  2926 

.0741 

3,  000 

.3720 

.0794 

2,  500 

.3004 

.0716 

2,000 

.2274 

.0730 

1,500 

.1540 

.0734 

1,000 

.0830 

.0710 

.  0066 

1,000 

.0824 

.0758 

1,500 

.1528 

.0704 

2,000 

.  2260 

.0732 

2,  500 

.2991 

.0731 

3,  000 

.3732 

.0741 

, 

3,  500 

.4554 

.  0822 

4,  000 

.5393 

.0839 

— 

4,  500 

.6288 

.0895 

5,000 

.7221 

.0933 

4,500 

.6489 

_  .  0732 

4,000 

.5710 

.0779 

3, 500  . 

.  4931  - 

.0779 

3,000. 

.4135 

.0796 

2, 500 

.3364 

.0771 

2,000 

•  . 2522 

.0842 

✓ 

1,500 

.1804 

.0718 

1,000 

.1050 

.0754 

.0231 

1,000 

.0985 

.0754 

1,500 

.1696 

.0711 

2,000 

.2461 

.0765 

__ 

2,500 

.3202 

.6741 

3,000 

.3976 

.  0774 

3,  500 

.4756 

.0780 

■ 

4, 000 

.5575 

.0819 

— 

4,  500 

.6388 

.0813 

5, 000 

.7240 

.0852 

5, 500 

.8222 

.0982 

6, 000 

.9228 

.1006 

6,  500 

1. 0247 

,1019 

7.000 

1. 1173 

.0926 

6,  500 

1. 0661 

.  0512 

* 

fi  000 

1  0049 

.0612 

1 

5,500 

.9338 

,0711 

- 

5, 000 

.8525 

.0813 

4,500 

.7701 

.  0824 

4, 000 

.6850 

.0851 
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BELLEVILLE  SPRINGS 


JS'o.  5166 — Continued. 


Applied 

loads. 

Total  com¬ 
pression. 

Successive 

compres¬ 

sion. 

Permanent 

set. 

Kemarks. 

Founds. 

Inches. 

Inches. 

Inches. 

3,  500 

.  6002 

.0848 

3,  000 

.  5149 

.0853 

2,  500 

.4268 

.0881 

2,  000 

.3388 

.0880 

1,  500 

.2540 

.0848 

' 

1,000 

.  1653 

.0887 

.0705 

1,  000 

.  1482 

-  . 0777 

1,500 

.  2217 

.0735 

2,  000 

.  2964 

.0747 

2,  500 

.  3740 

.0276 

3,  000 

.  4535 

.0795 

2,  500 

.3790 

.0745 

2,  000 

.3030 

.0760 

1,500 

.2252 

.0778 

1,  000 

.  1.504 

.0748 

.0713 

1,000 

.  1470 

.  0757 

1,500 

.2200 

.0730 

2,  000 

.  2963 

.0763 

2,  500 

.3722 

.0759 

3,000 

.4512 

.0790 

/ 

3,  500 

.5338 

.0826 

4,  000 

.6168 

.0830 

4,  500 

.7036 

.0868 

\ 

5,000 

.7932 

.0896 

5,  500 

.8828 

.0896 

6,000 

.9698 

.0870 

.  ■ 

6,  500 

1.  0478 

.0780 

7,  000 

1. 1232 

.0754 

7,  500 

1. 2070 

. 0838 

8,000 

1.2782 

.0712 

8,  500 

1.  3330 

.0548 

_ 

9,  000 

1.  3747 

.0417 

9,  500 

1. 4102 

.0355 

10,  000 

1. 4455 

.0353 

9,  500 

1.  4272 

.0183 

9.  000 

1. 4067 

.  0205 

8,  500 

1. 3822 

.0245 

✓ 

8,  000 

1.  3530 

.0292 

7,500 

1.  3237 

.0293 

7,000 

1.  2741 

.0496 

_ 

6,  500 

1.  2207 

.0534 

. 

6,  000 

1. 1590 

.0617 

5,  500 

1.  0910 

.0680 

5,  000 

1.  0195 

.0715 

4,  500 

.9336 

.0859 

- 

4,0  JO 

.8473 

.0863 

3,  500 

.7582 

.0891  . 

3,  000 

.6663 

.0919  ! . 

2,  500 

.5710 

.  0953 

2,  000 

.4752 

.0958 

1,500 

.3779 

.0973 

1,000 

.2774 

.1005 

.1700 

1,  000 

.2467 

.0767 

1,  500 

.3238 

.0771 

2,000 

.4008 

.0770 

2,  500 

.4805 

.0797 

Rested  1  hour. 

;?^ooo 

.5607 

.0802 

2,500 

.4845 

.  0762 

2,  000 

.4068 

.0777 

1,  500 

.3288 

.0780 

1,000 

.2488 

.0800 

.1671 

2,  000 

.3973 

.  2302 

15,  000 

1.63 

1. 2327 

Rested  14  hours. 

8,  500 

1.  4524 

.  1776 

8,  000 

1.  4278 

.0246 

7,  500 

1. 3962 

.  0316 

7,000 

1.  3624 

.  0338 

6,  500 

1. 3220 

.  0404 

6,  000 

1.  2760 

.  0460 

5,  500 

1.  2198 

.  0562 

5,  000 

1. 1556 

.  0642 

4,  500 

1. 0840 

.  0716 

4,  000 

1.  0085 

•.  0755 

3,500 

.9208 

.0877 

3,000 

.8296 

.0912 

2,  500 

.7272 

.1024 
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No.  516G — Coiitiimed.- 


% 


Applied 

loads. 

Total  com¬ 
pression. 

Successive 

compi’es- 

sion. 

Permanent 

set. 

Pemarks. 

Pounds. 
2,  000 
1,500 
3,000 

1,  000 

Inches. 

.  6241 

Inch. 

.  1031 

Inch. 

• 

.5153 

.  1088 

.4040 
.  3642 

.1113 

.0784 

.  2858 

1,500 

2,  000 

2, '500 
3,000 

2,  500 

2, 000 
1,500 
1,000 

1,  000 

1.  500 

.4438 

.0796 

.5241 

.0803 

.6075 

.0834 

.  6910 

.  0835 

.6130 

.0780 

.5327 

.  0803 

.4510 

.0817 

.3698 

.3641 

.  0812 
.  0803 

.  2838 

.4434 

.0793 

2,000 

2,  500 

.5240 

.0806 

^ 

.6047 

.0807 

3i  000 

.  6885 

.0838 

1, 

3,500 

4,000 

4  500 

.7730 

.0845 

.  8590 

.0860 

" .  9437 

.0847 

5,  000 

5,  500 
OJlOO 

1.0188 

.  0751 

1. 0948 

.0760 

• 

1. 1661 

.0713 

- 

67500 

7,000 

6,  500 
6,000^ 
5,  500 

5,  000 

1. 2306 

.0645 

1.  2857 

.0551 

1.  2456 

.0401 

1. 1945 

.0511 

1. 1374 

.0571 

1.0710 

.0664 

- 

4,  500 

1.  0027 

.0683 

- 

4,000 
4,500 
"  5,000 

5,  500 

.9231 

.0796 

.9970 

.0739 

1. 0620 

.0650 

_ 

1. 1261 

.0641 

6,  000 

6,  500 

6,  000 

5,  500 

5,  000 

4,  500 

4,  000 

3,  500 

1. 1857 

.  0596 

* 

1.  2397 

.0540 

1. 1927 

.0470 

1. 1372 

.0555 

1. 0712 

.  0660 

1.  0035 

.0677 

.  9275 

.  . 0760 

.8422 

.0853 

3’  000 

.7548 

.  0874 

V 

2,  500 

.6680 

.  0868 

^  ^ 

2iO00 

1,500 

1,000 

.5760 

.  0920 

.4844 

.0916 

■ 

.3908 

.0936 

.  2907 

1 

1  ■  ^  ■ 

Test  discontinued 
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BELLEVILLE  SPRINGS 


No.  5281. 

Five  pairs  of  Belleville  springs  assembled  and  tested  by  compression. 
Springs  of  English  manufacture^  for  use  in  the  Easton  &  Anderson 
12-inch  mortar  carriage. 

Weight  of  five  pairs,  66  pounds^  exterior  diameter,  8".73j  interior 
diameter,  _ 

Conicity,  ^b23  each. 

Thickness  of  springs,  ".41. 

Height  of  five  pairs  under  initial  load,  6".52. 


Applied 

loads. 

Total  com¬ 
pression. 

Successive 

compres¬ 

sion. 

Permanent 

set. 

Remarks. 

Pounds. 

Inches. 

Inch, 

Inch. 

500 

0. 

0. 

0. 

Initial  load. 

1 . 000 

.  0375 

.0375 

2,  000 

.  0928 

.0553 

3,000 

.1456 

.0528 

4,000 

.  1960 

.0504 

5,  000 

.2477 

.0517 

.  0070 

6,000 

.  3004 

.  0527 

7,000 

.3531 

.  0527 

€ 

8,  000 

.4060 

.  0529 

9,  000 

.4598 

.0538 

10, 000 

.  5137 

.0539 

.  0129 

11,000 

.  5677 

.0540 

12,  000 

.6^30 

.05.53 

■ 

13,  000 

.6780 

.0550 

14, 000 

.7342 

.0562 

15,  000 

.7921 

.0579 

.0182 

16,  000 

.8603 

.0682 

'■ 

17,  000 

.9073 

.  0470 

18,  000 

.9610 

.  0,537 

••  ■ 

11),  000 

1. 0208 

.  0598 

20,  000 

1. 0793 

.0585 

.  0233 

• 

21,000 

1. 1375 

.0582 

- 

22,  000 

1. 1981 

.0606 

/ 

23,  000 

1. 2603 

.0622 

24,  000 

1.  3253 

.  0650 

25,  000 

1.  3903 

.0650 

.  0355 

• 

5  000 

Rested  under  this  load  14  hours. 

26, 000 

„  1. 4463 

.  0560 

27, 000 

,  1.5071 

.0608 

28,  000 

1. 5693 

.0622 

29,  000 

1.  6287 

.  0594 

30,  000 

1.  6859 

.0572 

.0412 

31,  000 

1.  7333 

.0474 

32,  000 

1.7731 

.0398 

33,  000 

1.  8148 

.0417 

34,  000 

1. 8496 

.0348 

35, 000 

1.  8805 

.0309 

.0930 

36,  000 

1.9059 

.0254 

37, 000 

1.9340 

.  0281 

• 

38,  000 

1.  9447 

.0107 

39,  000 

1.  9614 

*  .  0167 

40,  000 

1. 9771 

.0157 

.1407 

41, 000 

1.9934 

.0163 

42,  000 

2. 0069 

.  0135 

43, 000 

2. 0194 

.  0125 

44,  000 

2. 0290 

.0096 

45, 000 

2.  0369 

.0079 

46,  000 

2.  0458 

.0089 

47,000  . 

2. 0539 

.0081 

48, OOO 

2.  0586^ 

.  0047 

49,  000 

2.  0641^ 

.0055 

50,  000 

2. 0711 

.0070 

.1977 

Loaded  with  50,000  pounds  ten  tunes. 

500 

.  2853 

1,000 

.3183 

.0330 

2, 000 

.3713 

.  0530 

3,  000 

.4250 

.0537 

4,  000 

.4776 

.  0526 

5,  000 

.5296 

.  0520 

G,  000 

.5837 

.0541 

7,  000 

.6380 

.0543 

• 

8,  000 

.6916 

.0536 

9,  000 

.7455 

.0539 

Applied 

loads. 


Pounds. 
10, 000 
11.  000 
12,  000 

13,  000 

14,  000 

15,  000 
16, 000 

17,  000 

18,  000 

19,  000 

20,  000 
21,  000 
22.  000 
23, 000 

24,  000 

25,  000 

26,  000 

27,  000 

28.  000 

29,  000 

30,  000 
29,000 
28,  000 
27,  000 
26,  000 
25,  000 
24,  000 
23, 000 
22,  000 
21,  000 
20,  000 
19,  000 
l'8,  000 
17,  000 

16,  000 
15,  000 
14,  000 
13,  000 
12, 000 
11,  000 
10,  000 

9,  000 
8,  000 
7,  000 
6,  000 
5, 000 
4,  000 
3,000 
2,  000 
1,000 
500 
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Ko.  5281 — Continued. 


Total  com¬ 
pression. 

Successive 

compres¬ 

sion. 

Permanent 

set. 

Kemarks, 

/ 

Inches. 

.8010 

Inch. 

.  0555 

Inch. 

.  8560 

.  0550 

.9117 

.  0557 

.9670 

.  0553 

1. 0211 

.  0541 

1. 0790 

.  0579 

1. 1358 

.  0568 

' 

1.1910 

1. 2493 

.  0552 

.  0583 

1. 3050 

.  0557 

1.  3620 

.0570 

1.4200 

.  0580 

1. 4770 

.0570 

1.  5320 

.  0550 

1.5870 

.  0550 

1 . 6380 

.  0510 

1.  6858 

,0478 

1. 7290 

.  0432 

1. 7700 

.  0410 

1.  8092 

.  0392 

1. 8415 

.0323 

1. 8060 

.  0355 

1. 7880 

.  0180 

1. 7570 

,  0310 

1. 7220 

.  0350 

1. 6851 

.  0369 

1. 6460 

.0391 

1. 6030 

.0430 

1.  5582 

.0448 

1.  5111 

.  0471 

1. 4633 

.0478 

1. 4127 

,0506 

1. 3612 

.0515 

1.  3099 

,  0513 

1.  2568 

.0531 

1. 2030 

.0538 

Rested  under  this  load  thirty  minutes. 

1. 1490 

.0540 

1.0915 

.0575 

1.  0362 

,  0553 

.9780 

.0582 

.9195 

.  0585 

.8572 

.0623 

• 

.70(57 

.0615 

.7330 

.  0627 

.  6677 

.  0653 

,6045 

,  0632 

.5393 

.0652 

.4620 

.0773 

,4025 

.0595 

,3314 

.0711 

.2870 

Test  discontinued. 
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BELLEVILLE  SPRINGS 


/ 


No.  5282. 


Eetest  of  four  pairs  of  Belleville  spriii^j^’s. 

The  original  test  of  these  springs  is  published  in  Beport  of  Tests,  1890 
Original  dimensions:  Exterior  diameter,  interior  diameter 


2''.37 ;  conicity,  '^23  each;  thickness  of  springs,  '^42. 
Original  height  of  four  pairs  under  initial  load,  5''.27. 
Present  height  of  four  pairs  under  initial  load,  o'Mo. 


Applied 

loads. 

Tot.al  com¬ 
pression. 

Successive 

compres¬ 

sion. 

Permanent 

set. 

Remarks. 

Pounds. 

Inches. 

Inch. 

Inch. 

500 

0. 

0. 

0. 

Initial  load. 

1,  000 

.0341 

.0341 

2,  000 

.0747 

.0406 

- . 

3,000 

.1160 

.0413 

4,000 

.1545 

.0385 

5,  000 

.  1943 

.0398 

6,  000 

.  2338 

.  0395 

7.000 

.2727 

.  0389 

8,  000 

.3135 

.0408 

9.  000 

.  3522 

.  0387 

10,  000 

.3927 

.0405 

11,000 

.4324 

.0397 

12,  000 

.4727 

.0403 

13.  000 

.5132 

.0405 

14, 000 

.5544 

.0412 

15,  000 

.5952 

.0408 

16.  000 

.6373 

.  0421 

17,  000 

.6795 

.0422 

N. 

18,  000 

.7226 

.0431 

19,  000 

.7663 

.0437 

20,  000 

’.  8106 

.0443 

21,  000 

.8553 

.0447 

22,  000 

.9012 

.0459 

23,  000 

.9472 

.0460 

24,  000 

.9944 

.0472 

25, 000 

1. 0427 

.  0483 

26,  000 

1.0919 

.0492 

27, 000 

1. 1419 

.0500 

• 

28,  000 

1. 1921 

.0502 

29,  000 

1. 2478 

.0557 

30, 000 

1.  2960 

. 0482  " 

29,  000 

1.  2609 

.0351 

28,  000 

1. 2250 

.0359 

_ 

27,  000 

1.1886 

.0364 

26,  000 

1  1. 1496 

.0390 

25, 000 

1. 1086 

.0410 

24,  000 

1.0686 

.0400 

23, 000 

1.  0261 

.  0425 

22,  000 

.9866 

.  0395 

21,  000 

.9458 

.  0408 

20,  000 

.9035 

.0423 

19, 000 

.8626 

.  0409 

18,  000 

.  8214 

.  0412 

17,  000 

.7793 

.0421 

16,  000 

.  7371 

.  0422 

15,  000 

.6956 

.0415 

14, 000 

.6528 

.0428 

13,  000 

.  6106 

.  0422 

12,  000 

.  5681 

.  0425 

11, 000 

.  5244 

.0437 

10,  000 

.4811 

.  0433 

9,  000 

.  4364 

.0447 

8,000 

.3919 

.0445 

7,000 

.3467 

.  0452 

6,  000 

.3010 

.0457 

- 

5,  000 

.  2536 

.0474 

4,  000 

.2077 

.0459 

4 

3,  000 

.1593 

.0484 

2,000 

.1099 

.0494 

1,000 

.0592 

.  0507 

.0298 

50,  000 

Kested 

iiider  50,000  pounds  load 

14  liours,  the  load  in  the  meantime  falling  to  38,  000  pounds. 

500 

.  0479 

1,000 

.0747 

.0268 

2,  000 

.1155 

.  0408 

4,  000 

.  1963 

.0808 

BELLEVILLE  SPRINGS 
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l:To.  5282 — Continued. 


■■■  ■  —  T  ' 

Applied 

loada. 

Total  com¬ 
pression. 

Successive 

compres¬ 

sion. 

Permanent 

set. 

Remarks. 

1 

Pounds. 

*  Inches. 

Inch. 

Inch. 

0,  000 

.2745 

.0782 

8,  000 

.3564 

.0819 

10,  000 

.4373 

.0809 

12,  000 

.5194 

.0821 

14, 000 

.6002 

.0808 

16,  000 

.6837 

.0835 

18, 000 

.7699 

.0862 

— 

20, 000 

.8565 

.0866 

22,  000 

.9478 

.  0913 

............ 

24,  000 

1. 0402 

.0924 

26,  000 

1. 1341 

.0939 

28, 000 

1.  2326 

.  0985 

30, 000 

1, 3307 

.0981 

28,  000 

1.2606 

.  0701 

26,  000 

1.1821 

.0785 

24,  000 

1. 0999 

.  0822 

22, 000 

1. 0159 

.0840 

20,  000 

.9349 

.0810 

18, 000 

.8522 

.  0827 

16, 000 

.7691 

.  0831 

.  14,  000 

.  6836 

.0855 

12,  000 

.5966 

.0870 

10,  000 

.5101 

.0865 

8,  000 

.4192 

.0909 

6,  000 

.3276 

.0916 

4,  000 

.2337 

.0939 

2,  000 

.  1337 

.  1000 

1,000 

.0770 

.0567 

.0289 

• 

Test  discontinued 
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BELLEVILLE  SPRINGS 


TEST  OF  PAIR  OF  BELLEVILLE  SPRINGS  MADE  FROM  SAME  STEEL 

AS  TEST  NO.  4694. 

SriilNGS  MANUFACTURED  AT  WATERTOWN  ARSENAL  FOR  5-INCH 

SIEGE  CARRIAGE. 

ft 

[Springs  were  tempered  in  oil*] 

No.  4G95, 


i 


Applied 

loads. 

Compres¬ 

sion. 

Successive 

compres¬ 

sion. 

Permaitent 

set. 

liemarks. 

Pounds. 

Inch. 

Inch. 

Inch. 

200 

0. 

0. 

0. 

Initial  load. 

400 

.0054 

'  ,  0054  • 

COO 

.0087 

.  0033 

800 

.0104 

.0017 

1,000 

.0130 

.0026 

.0004 

2,  000 

.0244 

.0114 

.0008 

3, 000 

.0352 

.0108 

.0015 

4,000 

.0462 

.0110 

.  0023 

5. 000 

.0570 

.0108 

.  .0022 

-  - 

6,  000 

.0687 

.0117 

.0034 

7,000 

.0822 

.0135 

.  0042 

8,  000 

.  0964 

.0142 

.0057 

1,000 

.  0177 

-.0787 

2,  000 

.0295 

-f.0118 

3,  000 

.0397 

.  0102 

/ 

4,  000 

.0506 

.0109 

5,000 

.0616 

.0110 

ft 

6,  000 

.0729 

.0113 

7,  000 

.0845 

•  . 0116 

6,  000 

.0758 

—.0087 

5  000 

0645 

— .  0113 

4,  000 

.'  0531 

— . 0114 

- 

3,  000 

.0417 

—.0114 

2,  000 

.0306 

—.0111 

1, 000 

.0194 

— . 0112 

Test  discontinued. 

Scale  started  off  near  the  holes  m  the  springs 
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PLATE  REPRESENTING  METAL  USED  IN  BELLEVILLE  SPRINGS. 


No.  4694. 


I 


QO  PS 
Oj 

± 

8'’ 


Sectional  area,  .379,square  incli. 

Elastic  limit,  16,870  pounds  =  44,510  pounds  per  square  incli. 
Tensile  strengtli,  32,840  pounds  =  86,650  pounds  per  square  inch. 
Elongation  in  8  inches,  .'^53=6.6  per  cent. 

Elongation  of  inch  sections,  ^^03,  '^04,  ^'.05  ^'.12,  ^M5,  '^04,  '^05,  ^^03. 
Area  at  fracture,  l'^43x'^237=.339  square  inch. 

Contraction  of  area,  10.6  per  cent. 

Apjiearauce  of  fracture,  granular,  radiating  from  one  corner. 


2G8 


INITIAL  STRAINS 


No.  5245. 


jMarks, 

IMeasiireiiieiits  of  diameters. 


King. 


No. 

No. 


No. 

No. 


No. 

No. 


No. 

No. 


No. 

No. 


No. 

No. 


]  0,  in  slice  . . 
10,  detaclied 


Uitferences. 


9,  in  slice  . . 
9,  detached 


Differences- 


8,  in  slice  . . 
8,  detached 


Ditt'erences- 


7,  in  slice  . . 
7,  detached 


Uitferences. 


6,  in  slice  . . 
G,  detached 


Ditfereuces. 


5,  in  slice  . . 
5,  detached 


No. 

No. 


No. 

No. 


No. 

No. 


No. 

No. 


Ditfereuces. 

4,  in  slice . 

4,  detached  . . . 


Ditfereuces. 


3,  in  slice  . . 
3,  detached 


Ditfereuces. 


2,  in  slice  . . 
2,  detached 


Ditferences. 


1,  in  slice  . . 
1,  detached 


'Diameters. 


A 


Inches. 

(*) 


B 


Inches. 
15.  0612 
15. 0021 


IG.  4837 
IG.  4847 


+.0010 


17. 9004 
17. 9001 


— .  0003 


-.  0009 


IG. 4702 
10.  4777 


4-.  0015 


17. 90G9 
17. 9087 


+  -0018 


19. 2962 
19. 2973 


-l-.OOll 


20. 7180 
20.  7180 


0. 


2:1 1228 
ae.  1232 


+1 0004 


24.  9873 
24.  9883 


+. 0010 


20.  .3900 
26.  3939 


-.0021 


27.  8290 
27.  8404 


+.  0114 


19. 3149 
19. 3165 


+.0016 


20. 7361 
20. 7355 


-.0006 


22. 1205 
22. 1208 


+.  0003 


23. 5757 
23. 5706 


+. 0009 


25. 0001 
25.  0006 


+. 0005 


26.  4037 
26.  4049 


+. 0012 


27. 8233 
27. 8169 


-.  0004 


Inches. 
15.  0495 
15. 0505 


+.0010 


Mean. 


Inches. 
15. 05535 
15. 05630 


+. 00095 


16.  4958 
16.  4965 


+. 0007 


17. 9223 
17. 9231 


+.  0008 


19.  3081 
19.  3080 


— .  0001 


20. 7405 
20.  7415 


+.0010 


22. 1320 
22. 1327 


16.  48523 
16. 48630 


+. 00107 


17. 90987 
17. 91063 


+  .00076 


19.  30640 
19. 30727 


+.  00087 


20. 73153 
20.  73166 


+.00013 


22. 12710 
22. 12757 


+.  0007 


23.  5787 
23. 5820 


.  00047 


23. 5772 
23. 5793 


+.0033  +.0021 


24. 9811 
24.  9809 


-.  0002 


24.  98950 
24.  98993 


+.00043 


26.  4240 
26. 4280 


+.  0040 


26.  40790 
26.  40893 


+. 00103 


27. 8242 
27. 8238 


27. 82550 
27. 82703 


-.  0004 


+.  00153 


Compres¬ 
sion  stress 
per  square 
inch. 


Pounds. 


1, 890 


1,  957 


1,273 


1,352 


188 


638 


1,  532 


516 


1, 170- 


.1,  651 


*  These  diameters  were  disturbed  by  the  lathe  tool  when  cutting  out  the  rings. 
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i 

I 
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I>’ITIAL  STRAINS. 


2G9 


J 

Ko.  5364. 


iviaiKiSj  btr 

Measurements  of  diameters. 


Ring. 

Diameters. 

—  '  . 

Stress  per  square 
inch. 

A 

B 

C 

Mean. 

Tension. 

Compres¬ 

sion. 

No.  6,  in  slice . 

Inches. 

10.  0224 
10. 0222 

Inches. 

10. 0307 
10.  0311 

Inches. 

10. 0280 
10. 0277 

Inches. 

10. 02703 
10. 02700 

Pounds. 

Pounds. 

No.  6,  detached . 

Differences . 

No.  5,  in  slice . . 

— .  0002 

+.  0004 

— .  0003 

— .  0003 

90  . 

11. 6750 
11.  6755 

11. 6740 
11. 6743 

11. 6710 
11.  6717 

11.  67333 
11. 67383 

No.  5,  detached . 

Differences . 

No.  4,  in  slice . 

+. 0005 

+.  0003 

+.  0007 

+. 00050 

1,290 

13. 3274 
13. 3277 

13. 3247 
13.  3242 

13. 3227 
13. 3221 

13. 32493 
13.  32467 

No.  4,  detached . 

Differences . 

No.  3,  in  slice . . 

+. 0003 

— . 0005 

— . 0006 

— .  00026 

590 

14. 9539 
14.  9520 

14. 9295 
14. 9291 

14. 9535 
14. 9520 

14. 94563 
14. 94437 

\ 

No.  3,  detached . 

Differences . 

No.  2,  in  slice . . 

— . 0019 

— . 0004 

— .  0015 

— . 00126 

2,  530 

16.  5929 
16.  5909 

16. 5948 
16.  5934 

16.  5979 
16.  5961 

16. 59520 
16. 59347 

No.  2,  detached . 

Differences . 

Nn.  1,  in  slice _ _ 

. 

. 

-.0020 

— .  0014 

— .  0018 

— .  00173 

3,130 

18. 2622 
18. 2648 

18. 2450 
18. 2405 

18. 2500 
18. 2533 

18.  25240 
18. 25287 

No.  1,  detached . 

Differences . 

4-.  0026 

— . 0045 

+.  0033 

+.  00047 

770 

V 
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INITIAL  STRAINS.  273 

Fifteen  disks  were  cut  from  a  cold-rolled  iron  bar,  and  from  tlie  rim 
of  each  disk  a  ring’  J-incli  thickness  was  taken. 

The  internal  strains  in  these  rings  were  determined  with  the  metal 
in  the  condition  it  existed  in  the  bar,  also  after  the  cylindrical  surface 
of  two  of  the  disks  had  been  peined  with  a  hand  hammer,  and  after 
others  had  been  annealed  at  temperatures  ranging  from  368  to  1,408 
degrees  Fahr. 

Certain  rings  were  turned  out  from  the  interior,  reducing  the  thick¬ 
ness  of  metal  to  'M7,  the  changes  in  diameters  being  observed  both 
when  the  ring  was  first  detached  from  the  disk  and  after  the  subsequent 
reduction. 

The  stresses  corresponding  to  the  strains  released  were  computed, 
assuming  for  the  purpose  a  modulus  of  elasticity  of  27,000,000  pounds 
per  square  inch. 

Some  rings  were  cut  apart  radially,  the  expansion  of  chord  measure¬ 
ment  across  the  cut  showing  additional  strains  were  released. 

In  disks  A,  B,  and  C,  taken  from  the  bar  in  its  ordinary  cold-rolled 
condition,  the  compression  stresses  ranged  from  12,030  pounds  per 
square  inch,  to  15,300  pounds  per  square  inch,  and  the  strains  were  well 
distributed  over  the  thickness  of  metal  in  the  rings,  as  shoAvn  by  their 
behavior  when  reduced  in  thickness. 

The  metal  was  evidently  capable  of  retaining,  at  least  for  the  time 
being,  more  intense  strains,  which  in  peined  disk  D,  when  reduced  to 
"XI  thickness,  amounted  to  23,670  pounds  per  square  inch. 

In  the  rings  from  both  D  and  E  the  strains  appear  to.have  been 
sensibly  greater  near  the  peined  surface  than  at  a  depth  of  ^  inch. 

The  efiect  of  annealing  at  the  higher  temperatures  employed  was 
very  marked. 

After  having  been  heated  to  1,408  degrees  Fahr.  the  stresses  in 
ring  G  were  reduced  to  994  pounds  i)er  square  inch,  and  those  rings 
exposed  to  lower  temperatures  down  to  852  degrees  Fahr.  appear  to 
have  had  their  internal  strains  diminished.  Below  852  degrees  Fahr, 
there  was  irregular  behavior. 

H.  Ex.  161 - 18 
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INITIAL  STRAINS 


SKETCH  OF  RINGS  TAKEN  FROM  DISKS. 


1 


Disk  A. 


King. 

Diameters. 

Corre¬ 
sponding 
compress¬ 
ion  stress 
per  square 
inch. 

X 

2 

3 

Mean. 

Tn  fli.qV  _ ................. 

Inches. 

3. 5216 

3.  5236 

Inches. 

3.  5286 

3.  5298 

Inches. 

3. 5220 

3.  5238 

Inches. 

3. 52406 

3. 52573 

Founds. 

_  ... _ _ w.--.-- 

Differences . 

Turned  out  on  inside  to  ".17 

t1iip,V np.ftfl  _ .......... 

+. 0020 

+.0012 

+.0018 

+. 00167 

12.  790 

3.  5233 

m 

3.  5297 

3.  5239 

3. 52563 

Potal  differences . 

+.  0017 

+. 0011 

+.0019 

+. 00157 

12.  030 

Chord  1 — 2  expanded  '',0052  when  ring  was  cut  apart  radially, 


Disk  B, 


In  disk . . r  -  ■ .  -  - 

Petached .... . . . . 

Differences  . . t  -  •  -  - 

Turned  out  on  inside  to  ".17 
thickness . . . 

Total  differences . 


3.  5355 

3. 5377 

3. 5329 

3.  5357 

3.  5333 

3.  5340 

3. 53390 

3. 53580 

+.  0022 

+  .0028 

+. 0007 

'+.00190 

14,  520 

3. 5376 

3.  5363  _ 

3.  5330 

3. 53563 

+. 0021 

+. 0034 

— . 0003 

* 

+. 00173 

13,  220 

Disk  0. 


Before  peining . 

After  peining . 

Difi'erences . 

Detached _ _ _ _ 

3. 5355 

3. 5353 

3. 5279 

3. 5283 

3.  5263 

3.  5265 

3. 52990 

3. 53003 

— .  0002 

+. 0004 

+. 0002 

+.00013 

3. 5355 

3.  5297 

3.  5299 

3.  53170 

Differences . 

Turned  out  on  inside  to  ".17 
thickness . 

Total  differences . 

+.0002 

+.  0014 

-f.  0034 

+.00167  j  12,770 

3.  5370 

3. 5296 

3.  5295 

3.  53203 

+.  0017 

+.  0013 

+. 0030 

+.00200 

15, 300 

INITIAL  STRAINS 
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Bisk  D. 


Ring.  ^ 

Diameters. 

Corre¬ 
sponding 
compress¬ 
ion  stress 
per  square 
inch. 

1 

2 

3 

Mean. 

Before  peining . 

After  peining . 

Differences . 

Detached. . . . 

Inches. 

3.  5381 

3. 5376 

Inches. 

3. 5358 

3. 5356 

Inches. 

3, 5359 

3.  5340 

Inches. 

3. 53660 

3.  53573 

Pounds. 

0005 

— . 0002 

-.0019 

— .  00087 

3. 5432 

3.  5378 

3. 5340 

3. 53833 

Differences . . 

Turned  out  on  inside  to  ".17 
thickness . 

+. 0056 

+.  0022 

.0000 

+  .00260 

19,  850 

3. 5506 

3. 5387 

3. 5272 

3. 53883 

Total  differences . 

+.  0130 

+.  0031 

— . 0068 

+ . 00310 

23, 670 

Disk  E. 


Before  peining . 

After  peining . 

Differences . . . . 

Detached . 

3. 5284 

3.  5282 

3. 5366 

3. 5363 

3.  5287 

3.  5286 

3. 53123 

3. 53103 

— .  0002 

— . 0003 

— . 0001 

— .  00020 

3.  5304 

3. 5381 

3. 5301 

3. 53286 

Differences  . . . . . .  . 

Turned  out  on  inside  to  ".17 
thickness . 

+, 0022 

+  .0018 

+  .0015 

+. 00183 

13,  990 

3.  5311 

3.  5390 

3.  5300 

3. 53336 

Total  differences . . . 

+. 0029 

+.0027 

+. 0014 

+. 00233 

17,  820 

Disk  F. 


Heated  to  an.  estimated  temperature  of  1,208°  Fatir.  and  cooled  in 
air,  which  caused  a  decrease  of  '^0003  in  the  mean  diameter. 


In  disk . - . 

3. 5363 

3. 5362 

3. 5255 

3. 5262 

3.  5284 

3. 5294 

3.  53007 

3. 53060 

Detached _ _ 

Differences . 

— .  0001 

.-+.  0007 

+. 0010 

+.  00053 

4,  050 

Chord  1 — 2  expanded  '^0103  when  ring  was  cut  apart  radially. 

:  Disk  G. 

>  Heated  to  an  estimated  temperature  of  1,408°  Fahr.  and  cooled  in 
i  air,  which  caused  a  decrease  of  ^^0001  in  the  mean  diameter. 


Tn  disk _ _ _ _ _ 

3. 5310 

3. 5313 

3.  5355 

3. 5355 

3. 5260 

4.  5261 

3.-53083 

3.  53096 

Detached _ _ _ _ 

Differences . 

+-.  0003 

.0000 

+.  0001 

+. 00013 

994 

Chord  1 — 2  expanded  ''.0013  when  ring  was  cut  apart  radially, 
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INITIAL  STRAINS. 


Bisk  H. 

Heated  to  an  estimated  temperature  of  628^  Falir.  and  cooled  in  air, 
which  caused  a  decrease  of  ''.U0013  in  mean  diameter. 


King. 

Dianiolers. 

• 

Corres¬ 
ponding 
conii)res- 
sion  stress 
per  square 
inch. 

1 

2 

3 

Mean. 

In  disk  - _ _ _ _ _ ....... _ 

Inches. 

3.  4883 

4. 4895 

Inches. 

3.  4705 

3.  4726 

Inches. 

3. 4875 

3.  4889 

Inches. 

3. 48210 

3. 48367 

Pounds. 

Detached . . . . 

Differences . 

+.  0012 

+. 0021 

+.  0014 

+  .00157 

12, 170 

Chord  1 — 2  expanded  ''.0146  when  ring  was  cut  apart  radially. 


Disk  I. 

Heated  to  an  estimated  temperature  of  516<^  Fahr.  and  cooled  in- air, 
wliich  caused  an  increase  of  ".0001  in  mean  diameter. 


In  disk _ ... _ .............. 

3. 4854 

3. 4860 

3. 4800 

3.  4904 

3. 4934 

3. 4944 

3. 48927 

3. 49027 

1 

Detached  . . . ....... 

Differences . 

+.0006 

+.0014 

+.  0010 

+.  00100 

7,  740 

/ 

Chord  1 — 2  expanded  ".0124  when-ring  was  cut  apart  radially. 


Disk  J. 

Heated  to  au  estimated  temperature  of  540®  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".00014  in  mean  diameter. 


In  disk . 

3. 4890 

3. 4904 

3.  4749 

3. 4769 

3. 4814 

3. 4829 

3.48177 

3. 4834a 

Detaciied . 

Differences . . . 

+.  0014 

+.0020 

+. 0015 

+  .00163 

12,  640 

Chord  1 — 2  expanded  ".0116  when  ring  was  cut  apart  radially, 


Disk  K, 

Heated  to  an  estimated  temperature  of  368®  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".00003  in  mean  diameter. 


In  disk . 

3. 4929 

3. 4945 

3.  4874 

3.  4896 

3. 4880 

3. 4881 

3. 48943 

3. 49073 

Detaciied . . . . 

Differences . 

+.  0016 

+. 0022 

+.  0001 

+. 00130 

10,  060 

Chord  1 — 2  expanded  ",0070  when  ring  was  cut  apart  radially. 
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Disk  L. 

Heated  to  an  estimated  temperature  of  600°  Falir.  and  cooled  in  air, 
which  caused  a  decrease  of  ^'.0001  in  mean  diameter. 


Ring. 

Diameters. 

Corre¬ 
sponding 
compres¬ 
sion  stress 
per  square 
inch. 

1 

2 

3 

Mean. 

Tn  flislc _ _ 

Incheft. 

3. 4860 

4. 4866 

Inches. 

3. 4877 

3.  4905 

Inches. 

3. 4819 

3. 4834 

Inches. 

3. 48520 

3. 48683 

Pounds. 

Dfttn.p.liofl _ 

Differences . 

-f .  0006 

+. 0028 

_  +.0015 

+. 00163 

12, 630 

Chord  1 — 2  expanded  '^0139  when  ring  was  cut  apart  radially. 


Disk  M. 


Heated  to  an  estimated  temperature  of  852°  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ''.00034  in  mean  diameter. 


• 

In  disk . . . . . 

3. 4915 

3. 4941 

3. 4852 

3. 4855 

3. 4800 

3. 4800 

3. 48557 

3. 48653 

Detached . . . . . . 

Differences . 

+.  0026 

+. 0003 

.0000 

+. 00096 

7, 440 

Chord  1 — 2  expanded  ".0104  when  ring  was  cut  apart  radially. 


Disk  K. 

Heated  to  an  estimlited  temperature  of  876o  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".00026  in  mean  diameter. 


In  disk . . . . 

3. 4847 

3. 4859 

3. 4810 

3. 4814 

3. 4810 

3. 4829 

3.  48223 

3. 48340 

Detached . . 

Differences . 

+. 0012 

+. 0004 

+.0019 

+. 00117 

9,070 

Chord  1 — 2  expanded  ".0082  when  ring  was  cut  apart  radially. 

Disk  O. 


Heated  to  an  estimated  temperature  of  l,150o  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".0001  in  mean  diameter. 


In  disk . . . . 

3. 4875 

3. 4889 

3. 4879 

3. 4889 

3.  4725 

3. 4730 

3. 48263 

3. 48360 

Detached . . . 

Differences . 

+.  0014 

+. 0010 

+.  0005 

+  .00097 

7, 520 

Chord  1 — 2  expanded  ".0101  when  ring  was  cut  apart  radially. 
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No.  4384. 

Markj  • 

Diameter,  ^'.510. 

Sectional  area,  .204  square  incli. 
Gauged  length,  2'C 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

iset. 

Siiccessive 

Total. 

Per  square 
inch. 

elongation 
per  inch, 

• 

permanent 

set. 

Eemarks. 

Pounds. 

204 

1,020 

2,  040 
3,060 

Pounds. 

1,  000 

5,  000 
10,000 

Inch. 

0. 

.  000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

• 

Initial  load. 

. 000350 

.  000250 

15' 000 

.  000550 

. 000200 

4,080 

20i  000 

25, 000 
30, 000 
31, 000 

.  000800 

. 000250 

0. 

5,100 

6,120 

6,  304 

6,  508 

6,  712 

6,  916 

. 001000 

. 000200 

.  001300 
.  001350 

. 000300 
.  000050 

. 000150 

. 000150 

32, 000 

.  001450 

. 000100 

33,  000 

34,  000 
35, 000 

36,  000 

37,  000 

. 001500 

. 000050 

Elastic  limit. 

. 001750 

. 000250 

7, 140 

7,  344 

7,  548 
7,752 

7,  956 

8, 160 

8,  364 

8,  568 

. 002300 
. 003300 

.  000550 
. 001000 

, 001100 

. 000950 

.  004000 

. 000700 

38,  000 

. 004600 

. 000600 

39, 000 
40, 000 
41,  000 
42, 000 
43,  000 

.  005500 

.  000900 

. 006050 
. 006450 

. 000550 
, 000400 

. 004500 

. 003400 

. 006750 

. 000300 

8,  772 

8,  976 

9, 180 
9,384 

. 007600 

.  000850 

44^000 

. 008350 

. 000750 

45i  000 
46,  000 

.  009100 

. 000750 

.  009600 

. 000500 

9;  588 

9.  792 

.  47;  000 

48, 000 

.  010400 

.  009800 

.  011000 

. 000600 

9,996 
10,  200 
10, 404 
10. 608 
10,812 
11,016 
11, 220 

49^  000 

. 011500 

.  000500 

50;  000 

51,  OOr 
52, 000 
53,  000 

. 012100 
. 012550 

. 000600 
. 000450 

. 010000 

.  005500 

. 013150 

.  000600 

. 014000 

. 000850 

54,  000 

. 014750 

.  000750 

55!  000 

. 015400 

,  000650 

11,424 

11, 628 

11,  832 
12, 036 

12,  240 

14, 060 

56,  000 

. 016100 

.  000700 

57i  000 
58,  000 

. 017050 

.  000950 

. 017600 

.  000550 

59,  000 

. 018500 

. 000900 

60i  000 

08, 920 

_ t-  ..  ...  -■ 

. 019500 

.  001000 

. 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . X>ouncls . .  68, 920 

Elastic  limit  per  square  inch  of  original  section . . do _  33, 000 

Elongation  per  inch  after  rujiture . inch . .  .  0200 

Elongation  per  inch  under  strain  at  elastic  limit . do . 001500 

Steductiou  in  diameter  at  point  of  rupture . do . 010 

Keduction  in  area  after  rupture,  per  cent  of  original  section .  3. 9 

Position  of  rupture . ^ . fit  the  neck 

Character  of  broken  surface . granular,  surface  thickly  studded  with  small  cavities  ".01-f  diameter 

Elongation  of  inch  sections . ".02,  ".02* 
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No.  912. 

Mark,  • 

Length,  5". 

Diameter,  ^L798. 

Sectional  area,  .50  square  inch. 
Gauged  length, 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 
compres¬ 
sion  per 
inch. 

Permanent 
set.  • 

Successive 

1 

Total. 

Per  square 
inch. 

permanent 

set. 

Remarks. 

Pounds. 

500 

2. 500 
5,000 

7. 500 
10,  000 
12,  500 
15,  000 

15,  500 

16,  000 

16,  500 

17,  000 

17, 500 

18,  000 
18,  500 

Pounds. 

1,000 

5,  000 
10, 000 
15,  000 
20,  000 
25,  000 

30,  000 

31,  000 
32, 000 
33,  000 
34, 000 

Inch. 

0. 

.  000050 

Inch. 

0. 

.  000050 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

. 000125 

.  000065 

.  000250 

.  000125 

- 

. 000450 
. 000675 

. 000200 
.  000225 

. 000075 

. 000075 

. 000925 
. 001000 

.  000250 
. 000075 

. 000100 

. 000025 

. 001050 

. 000050 

. 001125 

. 000075 

. 001200 

.  000075 

Elastic  limit,  approx¬ 
imate. 

35,  000 
36, 000 
37, 000 
38,  000 

. 001325 
.  001550 

.  000125 
. 000225 

,  0000250 

.  000150 

. 001925 

.  000375 

19, 000 
19,  500 
20, 000 
20, 500 
21,  000 

21,  500 

22,  000 

. 003875 

i 001950 

39^  000 

. 004625 

.  000750 

40;  000 

41,  000 

42,  000 

43,  000 

.  005000 
. 005475 

. 000375 
. 000475 

i 003575 

.  003325 

- 

. 005800 
.  006300 

.  000325 
. 000500 

U,  000 
45, 000 

46,  000 

47,  000 

48,  000 

. 006775 

. 000475 

22;  500 
23,  000 
23, 500 

. 007250 
.  007625 

. 000475 
. 000375 

. 005550 

. 001975 

.  008125 

. 000500 

24i  000 

24,  500 

25,  000 

26,  000 
27,  000 
28, 000 
29,000 
30,  000 
45, 080 

. 008575 

. 000450 

49’  000 

. 009200 

.  000625 

50;  000 
52,  000 
54, 000 
56,  000 
58,  000 

.  009625 
. 010525 
.  011625 

.  000425 
. 000900 

. 007675 

'  . 002125 

.  001100 

. 012700 

. 001075 

.  013600 

. 000900 

60^  000 
90, 160 

. 014875 

. 001275 

. 012425 

. 004750 

Ultimate  strength. 

Failed  by  triple  fle:s;ure. 
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No.  4385. 

Marks, '  •  • 

Diameter,  ''.515. 

Sectional  area,  .208  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

208 

1,040 

2,080 

3, 120 
4.160 

5,  200 

Pounds. 

1,000 

5,  000 
10,  000 
15, 000 
20,  000 
25, 000 
30, 000 
31, 000 
32, 000 
33, 000 

Inch. 

0. 

. 000150 

Inch. 

0. 

.  000150 

Inch. 

0. 

0. 

Inch. 

0 

Initial  load. 

.  000400 

. 000250 

.  000550 

. 000150 

. 000700 

. 000150 

. 000950 

. 000250 

0. 

6,  240 

6,  448 

6, 656 

6,  864 

7,  072 

7,  280 

7,  488 

7,  696 

7,  904 
8,112 

8,  320 

8,  528 
8,736 

8,  944 

9, 152 

9,  360 

9,  568 

9,  776 
9,984 

10, 120 

. 001250 
. 001300 

.  000300 
. 000050 

.  000100 

.  000100 

.  001400 

.000100 

.  001450 

. 000050 
. 000350 

Elastic  limit. 

34,  000 

..  001800 

35, 000 
36,  000 
37, 000 

38,  000 

39,  000 

40,  000 

41,  000 
42, 000 
43, 000 
44,  000 
45, 000 

. 002500 
. 003050 

. 000700 
. 000550 

. 001050 

. 000950 

.  003900 

. 000850 

, 

.004500 
. 005000 

.  000600 

.  000500 

.  005500 
. 005900 

. 000500 
-  i  000400 

. 003850 

.  002800 

- 

. 006400 

.  000500 

.  006900 

.  000500 

- 

. 007500 

.  000600 

.  008050 

. 000550 

46, 000 
47,  000 

.  008550 

. 000500 

. 009250 

.  000700 

48; 000 
48,  650 

.  010000 

. 000750 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds.  -  48, 650 

Elastic  limit  per  souare  inch  of  original  section . do _  33, 000 

Elongation  per  incn  after  rupture . . . . . . inch . .  .  0100 

Elongation  per  inch  under  strain  at  elastic  limit . . . do . 001450 

Keduction  in  diameter  at  point  of  rupture . do . 005 

Reduction  in  area  after  rupture,  per  cent  of  original  section . . .  1.9 

Position  of  rupture . ",75  from  the  neck 

Character  of  broken  surface.. -.granular,  surface  thickly  studded  with  small  cavities  ".01  -J-  diameter 
Elongation  of  inch  sections . . . '\01,  ".01 
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No,  913. 

Marks,  •  • 

Length,  . 

Diameter,  ^C79S. 

Sectional  area,  .50  square  inch. 
Gauged  length, 


Applied  loads. 

Compres- 

Successive 
conipi’es- 
siou  per 
inch. 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

si  on  per 
inch. 

permanent 

set. 

Remarks. 

Pounds. 

500 

2,500 

5,  000 

7  500 

Pounds. 

1,000 

5,  000 
10,  000 
15, 000 
20,  000 
25,  000 

Inch. 

0. 

. 000050 

Inch. 

0. 

.  000050 

Inch. 

0. 

* 

Inch. 

0. 

Initial  load. 

.  000225 

.  000175 

. 000375 

.  000150 

10, 000 
12,  500 
15, 000 

15, 500 
1(3,  000 
16,  500 
17, 000 

.  000525 
. 000725 

.  000150 
.  000200 

.  000050 

. 000050 

• 

30, 000 

31,  000 

32,  000 

. 001050 

.001150 

.  000325 

.  000100 

. 000075 

. 000025 

Elastic  limit,  approxi¬ 
mate. 

.  001250 

. 000100 

• 

33,  000 
,  34,  000 

35,  000 

36,  000 
37, 000 

.  001450 

.  000200 

.  001700 

. 000250 

17,  500 
18, 000 
38,  500 
19, 000 

19,  500 

20,  000 
21,  000 

. 002075 
. 002600 

.  000375 
. 000525 

. 000850 

. 000775 

. 003200 

.  000600 

38; 000 
39,  000 
40, 000 
42,  000 
44,  000 

.  003700 

. 000500 

.  004275 

. 000575 

.  004700 
.  005525 

. 000425 
. 000825 

003200 

. 002350 

L 

22,  000 

23,  000 

24,  000 

25,  000 
26, 000 

. 006500 

.  000975 

46; 000 

.  007500 

.  001000 

48; 000 

.  008500 

. 001000 

50; 000 

52,  000 

. 009525 
. 010325 

. 001025 
.  000800 

.  007500 

. 004300 

27;  000 
28,  000 

29,  000 

30,  000 

31,  000 
32, 000 

33,  000 

34,  000 

35,  000 

47,  240 

54;  000 

56,  000 
58,  000 
60,000  ‘ 
62,  000 

64,  000 

66,  000 

. 011375 

. 001050 

.  012550 

.  001175 

» 

.  013600 

.  001050 

.  014875 
. 015425 

.  001275 
. 000550 

. 012025 

. 004525 

. 017000 

.  001575 

. 018375 

.  001375 

68;  000 

. 019575 

. 001200 

70; 000 

94,  480 

. 021075 

. 001500 

.  017875 

.  005850 

mtimate  strength. 

Failed  by  trixile  flexure. 
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No.  4494. 

Mark,  A.  ^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch? 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Potmds. 

200 

1,  000 

2,  000 

3,  000 

Pounds. 

1,000 

5,  000 

Inch. 

0. 

. 000100 

Inch. 

0. 

.  000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

10,  000 
15,  000 
20,  000 
25,  000 

. 000300 

. 000200 

0. 

- 

. 000450 

.  000150 

0. 

4,  000 

5,  000 

. 000600 

.  000150 

0. 

. 000850 

. 000250 

0. 

6,  000 

6,  200 

30, 000 
31,  000 
32, 000 
33, 000 
34, 000 
35, 000 

36  000 

.  001100 
.  001950 

.  000250 
.  000850 

. 000100 

. 000100 

Elastic  limit. 

6,  400 

6,  600 

6  800 

. 003300 

.  001350 

. 010500 

. 007200 

. 011400 

. 000900 

7.  000 

7,  200 

7,  400 

7  600 

.  012400 
.  014050 

. 001000 
. 001650 

. 011200 

.011100 

37,  000 

38,  000 

39,  000 

. 015400 

.  001350 

. 016800 

. 001400 

« 

7,  800 

.  018400 

. 001600 

8,  000 

8,  400 

8  800 

40,  000 
42,  000 
44,  000 
46,  000 
48,  000 

.  020000 
.0250 

.  001600 
.  0050 

. 018600 

. 007400 

.  0300 

.0050 

9,  200 

9,  600 
10,  000 

10,  400 
10,  800 

11,  200 
11,  520 

.  0375 

.0075 

.0425 

.0050 

50,  000 

.0475 

.0050 

52;  000 
54,  000 

56,  000 

57,  600 

.0525 

.0050 

.0575 

.0050 

.0650 

.0075 

Tensile  strength. 

General  Summary. 


Tensile  strength,  per  square  inch  of  original  section . . 

Elastic  limit,  per  square  inch  of  originaisection . . 

Elongation  per  inch  after  rupture . . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Reduction  in  diameter  at  point  of  rupture . . . 

Reduction  in  area  after  rupture,  per  centum  of  original  section . 

l^osition  of  rupture . r. . . . 

Character  of  broken  surface _ granular,  spongy  spot  at  the  circumference. 

face  of  stem. 

Elongation  of  inch  sections . . . . 


. . pounds..  57,600 

. do _  30,000 

. inch..  .085 

. do . 001100 

. do . 025 

.  0. 5 

. ".10  from  the  neck 

Opened  cracks  in  tlie  sur- 

. ".09  ".08 


/ 


\ 


A 


✓ 
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STEEL  SHELL  CASTINGS.  ' 


4495. 

Mark,  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  incli. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Total. 

Per  square 
inch. 

Fouv  ffs. 

Foxinds. 

Inch. 

Inch. 

200 

1,  000 

0. 

0. 

1,000 

5,  000 

. 000100 

. 000100 

2,000 

10,  000 

. 000250 

.  000150 

8,  000 

15,  000 

.  000450 

.  000200 

4,000 

20,  000 

. 000650 

.  000200 

5, 000 

25, 000 

.  000800 

.  000150 

6,  000 

30,  000 

.  000950 

.  000150 

7,  000 

35,  000 

.  001150 

. 000200 

8, 000 

40,  000 

. 001300 

. 000150 

8.  200 

41,  000 

.  001350 

.000050 

8.  400 

42,  000 

.  001400 

. 000050 

8, 600 

43,  000 

.  001450 

. 000050 

8,  800 

44,  000 

.001500 

.  000050 

9,  000 

45,  000 

.  001550 

.  000050 

9,200 

46,  000 

.  0016.50 

. 000100 

9,  400 

47, 000 

. 001850 

.  000200 

9,  600 

48, 000 

. 002050 

. 000200 

9,  800 

49,  000 

. 002200 

.  000150 

10,000 

50,  000 

. 002400 

.  000200 

10, 200 

51,  000 

. 002550 

.0001.50 

10,  400 

52,  000 

. 002700 

.  0001.50 

10,  600 

53,  000 

. 003050 

. 000350 

10,  800 

54,  000 

.  003400 

. 000350 

11,000 

55,  000 

.  003700 

. 000300 

11,  200 

56,  000 

.  003850 

. 000150 

11,400 

57,  000 

.004100 

. 000250 

11. 600 

58,  000 

.  004500 

. 000400 

11, 800 

59,  000 

, 004900 

. 000400 

12, 000 

60,  000 

. 005350 

. 000450 

12,  800 

64,  000 

.0100 

.  004650 

13, 600 

68,  000 

.0125 

.0025 

14, 310 

71,  550 

Permanent 

set. 

Successive 

permanent 

set. 

Inch. 

Irxch. 

0. 

0.' 

pop 

• 

'  - 

Uemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strenjxtli. 


General  sunimary. 


Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . . . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Reduction  in  diameter  at  point  of  rupture . 

Reduction  in  area  after  rupture,  per  centum  of  original  section . 

. do....  46,000 

. do . 0016.50 

.  1.8 

Position  of  rupture . I . 

Character  of  broken  surface . . . 

Elongation  of  inch  sections . 

STEEL  SHELL 
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^o.  4496. 

Mark,  0. 

Diameter,  ^'.505. 

Sectioual  area,  .20  square  inch. 
Ganged  length,  2'\ 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

200 

1, 000 
2,000 
3,000 
4,000 

Pounds. 
1,000 
5,000 
10, 000 
15,  000 
20,  000 
25,  000 

Inch. 

0. 

. 000100 

Inch. 

0. 

.  000100 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

.  000350 

. 000250 

. 000550 

.  000200 

. 000800 

. 000250 

0. 

5, 000 

5,  600 

5,  800 
6,000 

6,  200 

6, 400 

6,  600 

6,  800 
7,000 

7. 200 

7,  400 

7,  600 

7,  800 

8,  000 

8.200 

8,  400 

8,  600 

.  001100 

.  000300 

28^  000 

29,  000 

30,  000 

31,  000 

.  001500 

. 000400 

. 001600 

.  000100 

Elastic  limit. 

. 001900 
. 002400 

.  000300 
.  000500 

. 000850 

.  000850 

32.  000 

. 002700 

. 000300 

33,  000 
34, 000 

35,  000 

36,  000 

37,  000 

.  003200 

. 000500 

.  003900 

. 000700 

. 004550 
. 005400 

. 000650 
.  000850 

. 003150 

. 002300 

. 005900 

.  000500 

38,  000 

.  006650 

.  000750 

39i  000 
'  40, 000 

41,  000 

42,  000 

43,  000 

44,  000 

45,  000 

46,  000 
47, 000 
48,  000 
49, 000 
50,  000 
52, 000 
54,  000 
56, 000 
58, 000 
60,  000 

.  007550 

.  000900 

. 008550 
.  009000 

.  001000 
. 000450 

.  007050 

. 003900 

. 010300 

.  001300 

. 011400 

.  001100 

8,800 

9,000 

9,200 

9,400 

9,  600 

9,  800 

. 012450 

. 001050 

. 013600 
.  014450 

. 001150 
. 000850 

.  011900 

. 004850 

.  015500 

. 001050 

. 016900 

.  001400 

.  018100 

.  001200 

10,  000 

10,  400 
10,  800 

11,  200 
11,  600 

. 019500 

. 001400 

.0200 

.0005 

.0250 

,0050 

.0300 

-  .  0050 

.0350 

,0050 

.0050 

12,  000 
12,  400 
12,  800 
13, 100 

.0400 

62,'  000 

64,  000 

65,  500 

.0450 

.0050 

.0500 

.0050 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . . . . . . pounds. .  65, 500 

Elastic  limit  per  square  inch  of  original  section . . , . . . . . . do -  29,  000 

Elongation  i)er  inch  after  rupture . . . . . . . inch. .  .  0500 

Elongation  per  inch  under  strain  at  elastic  limit . . . .  - . . 001600 

Keduction  in  diameter  at  point  of  rupture . do . 015 

Keduction  in  area  after  rapture,  per  centum  of  original  section  .  i .  5.  7 

Position  of  rupture . ".85  from  the  neck 

Character  of  broken  surface. . granular,  20  per  cent  of  surface  dark  colored 

Elongation  of  inch  sections . ".04,  ".06* 
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No.  936. 


Mark,  A. 

Length,  5''. 

Diameter,  ''.798. 

Sectional  area,  50  square  inch. 
Gauged  length,  4". 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

compres¬ 
sion  per 
inch. 

permanent 

set. 

Eemarks. 

Pounds. 

500 

2,  500 

Pounds. 
1,000 
5,000 
10,  000 
15,  000 

Inch. 

0. 

.000125 

Inch. 

0. 

. 000125 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

5, 000 

. 000250 

. 000125 

0. 

7,  500 

. 000375 

. 000125 

10,  000 
12,  500 

14,  000 

14. 500 

15,  000 

15. 500 

20,  000 
25, 000 
28,  000 

29,  000 

30,  000 

31,  000 

32,  000 
33, 000 
34,  000 

.  000525 
. 000700 
.  000750 

. 000150 
. 000175 
.  000050 

. 000025 
. 000050 

. 000025 
. 000025 

Elastic  limit. 

. 001250 

. 000500 
.  005950 
. 001175 

. 007200 

. 008375 

16.  000 
16, 500 

. 009575 

.001200 

. 010500 

. 000925 

17, 000 

. 011350 

. 000850 

17,  500 

18,  000 

35,  000 

.  012025 

. 00U650 

36,  000 

37,  000 

. 013025 

. 001000 

18, 500 

.  014225 

.  001200 

19,  000 

38,  000 

. 015225 

.  001000 

19, 500 

39,  000 

. 016125 

. 000900 

20,  000 

40,  000 

. 017000 

.  000875 

29, 540 

59,  080 

Ultimate  strength. 

Failed  by  triple  flexure.  4 
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No.  937. 

Mark,  B. 

Length,  5". 

Diameter,  ".798. 

Sectional  area,  .50  square  inch, 
(xauged  length,  4". 


Apjilied  loads. 

Compres- 

Successive 
compres¬ 
sion  per 
inch. 

Successive 

Total. 

Per  square 
inch. 

sion  per 
inch. 

Permanent 

set. 

permanent 

set. 

Remarks. 

Founds. 

500 

2,  500 

i 

Founds. 

1,  000 

5,  000 
10, 000 
15,  000 
20, 000 
25,  000 
30, 000 

31,  000 

32,  000 

Inch. 

0. 

.000125 

Inch. 

0- 

. 000125 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

5,  000 

. 000300 

. 000175 

7,  500 

.  000425 

. 000125 

lo'  ood 

. 000600 

.  000175 

0. 

12;  500 
15, 000 
15,  500 

. 000775 

. 000175 

. 000925 
. 000950 

. 000150 
. 000025 

. 000025 

. 000025 

lO;  000 

16,  500 

1 7,  000 

. 001000 

. 000050 

33;  000 

34,  000 

35,  000 

36,  000 

37,  000 

. 001050 

. 000050 

. 001075 

. 000025 

. 

17;  500 
18, 000 
18,  600 
19, 000 
19,  500 

.001125 

.001175 

. 000050 
. 000050 

. 000050 

. 000025 

. 001200 

.  000025 

38' 000 

.  001250 

.  000050 

39,  000 

40,  000 

41, 000 

42,  000 

43,  000 

. 001275 

. 000025 

20;  000 

20, 500 
21,  000 

. 001325 
. 001425 

. 000050 
. 000100 

, 000100 

. 000050 

. 001475 

.  000050 

2li 500 
22,  000 

22,  500 

23,  000 

. 001550 

. 000075 

44; 000 

45,  000 

46, 000 

. 001625 

. 000075 

Elastic  limit. 

. 001800 
. 002050 

.000175 
. 000250 

. 000375 

. 000275 

23,’  500 

47i  000 

48,  000 

. 002425 

. 000375 

24;  000 

24. 500 
25,  000 

25,  500 

26,  000 

26,  500 

27,  000 

27,  500 

28,  000 

28,  500 

29,  000 

29. 500 

30,  000 
52,  900 

. 003375 

.  000950 

49,  000 

50,  000 

51,  000 

52,  000 

.  003925 

.  000550 

. 004275 
.  004700 

.  000350 
. 000425 

.  002600 

. 002225 

.  005050 

.  0003.50 

53, 000 

54,  000 

55,  000 

56,  000 

57,  000 

58,  000 

.  005550 

. 000500 

.  006000 

. 000450 

. 006450 
.  0068.50 

. 000450 
.  000400 

.  001575 

. 001975 

. 007250 

. 000400 

.  007700 

.  000450 

59;  000 

60,  000 
105, 800 

.  008250 

. 000550 

.  008575 

. 000325 

. 006525 

. 001950 

Ultimate  strength. 

Failed  by  triple  flexure. 
H.  Ex.  161-— 10 
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STEEL  SHELL  CASTINGS 


No.  038. 

Mark,  0. 

Leugtli,  5". 

Diameter,  ".798. 

Sectional  area,  .50  square  iucli. 

Ganged  length,  4".  / 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 
compres¬ 
sion  per 
inch. 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

permanent 

set. 

Remarks. 

Founds. 

.^)00 

2,500 

5  000 

Founds. 
1,000 
5,000 
10,  000 
15,  000 

Inch. 

0. 

.  0001.50 

Inch. 

0. 

. 000150 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

. 000325 

. 000175 

7’  500 

. 000500 

.000175 

1*0,  000 

12,  500 

13,  000 
13,.500 
14, 000 

14,  500 

15,  000 
15,  500 

20,  000 

25,  000 

26,  000 

.  000650 
. 000875 
. 000950 

.000150 
.  000225 
. 000075 

. 000025 
. 000100 

.  000025 
. 000075 

■ 

27,  000 

28,  000 

29,  000 

30,  000 

31,  000 

32,  000 

33,  000 

.  001000 

. 000050 

Elastic  limit. 

. 001152 

. 000125 

.001250 

. 000125 

.001475 
. 002175 

. 000225 
. 000700 

.  000.500 

7 000400 

\ 

16,  000 

16,  500 

17,  000 
17,  500 
18, 000 
18, 500 
19. 000 

.  003225 

.  001050 

1 

. 004325 

.  001100 

34,  000 

. 005375 

.001050 

35,  000 

36,  000 

37,  000 

38,  000 
39, 000 

. 006200 
.  006750 

. 000825 
.  000550 

. 004925 

. 004425 

.  007500 

.  000750 

.  008500 

.  001000 

1!)’  500 

. 009250 

. 000750 

20,  000 

20,  500 

21,  000 

21,  500 
22, 000 

22,  500 
23, 000 

40,  000 

41,  000 

42,  000 

43,  000 

.  010000 
.010575 

. 000750 
. 000575 

. 008500 

.  003575 

.  011325 

. 000750 

.  012125 

.  000800 

44,  000 

45,  000 

46,  000 

47,  000 

-  48, 000 

49,  000 

50,  000 
72,  620 

.  013175 

.  001050 

. 013975 
. 014575 

. 000800 
. 000600 

. 012250 

.  003750 

23,  500 

24,  000 

. 015500 

. 000925 

. 016725 

. 001225 

24;  500 
25,  000 
36,  310 

.  017500 

. 000775 

. 018375 

.  000875 

. 016450 

.  004200 

Ultimate  strength. 

Failed  by  triple  flexure 
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CAST  IRON  AND  PIG  IRON. 

CAST  IKON. 


No.  of 
test. 

Description  and  marks. 

t' 

Diameter. 

Sectional 

area. 

Tensile 

strength 

per 

square 

inch. 

43G0? 

43613 

4385 

4386 

Remelted  12"  Dyer  projectiles. 
12  M  Sh  Ha  B  Lj . 

From  TFatertown  Arse- 

Inches. 

1. 129 

1. 129 

1. 129 

Sq.  inch. 
1.  00 
1.00 
1.00 

Pounds. 
21, 750 

20  600 
26, 980 

8"R  S _ . . 

*  nal  Foundry. 

1. 129 

1.  00 

12, 370 

4387 

12  M  Sh  Hs . 

1. 129 

1.00 

26i  100 

4374 

4341 

4342 

1. 129 

1.00 

25,  570 
10,  740 
14, 360 
25, 870 

26,  340 

Practnred  pintle  plate  of  12"  ca 

_ fin _ _ 

irriage . 

1. 129 

1.00 

1. 129 

1.00 

4372  > 

4373  3 

Broken  part  of  Easton  and  Anderson  carriage . ^ 

1. 129 

1. 129 

1.  00 

1.  00 

MUIRKIKK  PIG  IRON. 


4343 

First  pig . 

1.129 

1.00 

29,  200 

4344 

Second  pig . 1 . 

1. 129 

1.00 

24,  740 

4358 

Third  pig . 

1. 129 

1.00 

30,  020 

4359 

Fourth  pig . 

1.129 

1. 00 

28, 780 
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CAST  IRON  FROM  12-INCH  SHOT,  CAST  AT  WATERVLIET  ARSENAL. 

IS^o.  4350. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

Elongation 
per  inch. 

Recessive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

'Remarks. 

Pounds. 

250 

500 

750''- 

1,000 

1,  250 
1.500 
1,750 

2,  000 

2,  250 

2,  500 

Pounds. 

1,000 

2,  000 

3,  000 

Inch. 

0. 

.  000033 
.  000117 

Inch. 

0. 

. 000033" 

Inch. 

0.. 

Inch. 

0. 

Initial  load. 

,  000084 

4,  000 

5,  000 

6  000 

.  0001 67 

. 000050 

. 000200 

.  000033 

0. 

.  000267 

.  000067 

7, 000 

. 000333 

.  000066 

8,  000 

9,  000 
10,  000 

.000433 
. 000500 

.  000100 

. 000067 

.  000600 

.  000100 

0. 

2,  750 

3,  000 

3,  250 
3,500 

3,  750 
4,000 

4,  250 

11,  000 

.  000650 

. 000050 

12,  000 

13,  000 

14,  000 

15,  000 

16,  000 
17,  000 

.  000717 

. 000067 

.  000800 

.  000083 

.  000883 
.  000967 

.  (X)0083 
. 000084 

. 000017 

. 000017 

.  001067 

.  000100 

.  001167 

.000100 

•  4, 500 

4, 750 

5,  000 

18i  000 

19,  000 

20,  000 
21,  000 

.  001300 
.  001400 

. 000133 
. 000100 

.  000067 

. 000050 

.  001500 

.  000100 

5,  250 

5,  500 

5,  750 

6,  000 

6,  250 

6,  .500 

6,  750 

7,  000 

.  001567 

. 000067 

22,  000 
23,  000 

. 001733 
.  001867 

, 000166 
.  000134 

.  000217 

. 000150 

-  . 

24,  000 

25,  000 

26,  000 

27,  000 

28,  000 

.  002033 

.  000166 

.  002200 
.  002433 

.  000167 
. 000233 

. 000450 

.  000233 

.  002600 

.  000167 

.  002867 

. 000267 

250 

7,  500 

7,  760 

29;  000 

30,  000 

31,  040 

.  003150 

. 000283 

.  003683 

.  000533 

. 001350 

. 000900 

Tensile  strength. 

Fractured  2"  from  the  neck.  Aiix^earancc,  fine  granular 
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1^0.  4351. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Eemarks. 

Pounds. 

250 

500 

Pounds. 

1,000 

2,  000 

3,  000 

Inch. 

0. 

,  .000033 

Inch. 

0. 

.  000033 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

750 

'  .000150 

. 000117 

1,  000 

1,  250 
1,500 

4;  000 

5,000 

6,  000 

7,  000 

8,  000 

.000183 

.  000033 

. 000217 

. 000034 

0. 

. 000300 

. 000083 

i;  750 

2,  000 

2,  250 

2,  500 

2, 750 

3,  000 

3,  250 

.  000350 

.  000050 

. 000450 

,  000100 

9,000 
10, 000 
11, 000 
12,  000 

.000517 

. 000067 

.  000600 

, 000083 

0. 

. 000667 

,  000067 

. 000750 

.  000083 

13'  000 

. 000833 

.  000083 

3,  500 

3,  750 
4,000 

14;  000 

15,  000 

16,  000 
17,  000 
18,000 
19,  000 
20, 000 
21,  000 
22, 000 
23,  000 

. 000917 
. 000983 

. 000084 
.  000066 

.  000033 

.  000033 

.  001100 

.  000117 

4,  250 

4,  500 

4, 750 

5, 000 

.  001183 

.  000083 

. 001300 
.001383 

.000117 
, 000083 

.  000133 

.  000100 

.001517 

. 000134 

5,  250 

5,  500 

5,  750 

6,  000 

.  001600 

.  000083 

. 001767 
.  001867 

. 000167 
.  000100 

.  000267 

.  000134 

24;  000 

25, 000 
26,  000 

27,  000 

28,  000 

. 002033 

-  .  000166 

6,'  250 

6, 500 

6,  750 

7,  000 

. 002200 
. 002467 

. 000167 
. 000207 

,000467 

. 000200 

, 002650 

. 000183 

, 003017 

. 000367 

7;  250 

7,  500 

29;  000 

30, 000 

.  003250 

. 000233 

. 003850 

. 000600 

Tensile  strength. 

Fractured  2".3  from  the  neck.  Ax)i)earance,  fine  granular. 
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CAST  IRON  AND  PIG  IRON. 


No.  903. 

Lengtli,  6". 

Diameter,  ^^999. 

Sectional  area,  .785  square  inch. 
Ganged  length, 


Aijplied  loads. 

Compres- 

Successive 
compres¬ 
sion  per 
inch. 

Permanent 

set. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

sion  per 
inch. 

permanent 

set. 

Pounds. 

785 

3,925 

7,  850 

Pounds. 

1,  COO 
5,000 

10,  000 

15, 000 

16, 000 

17, 000 

Inch. 

0. 

.  600250 

Inch. 

0. 

. 000250 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000550 

.  000300 

0. 

11,775 

12, 560 

.  000800 
.  000900 

.  000250 
.  000100 

. 000025 

. 000025 

13,  345 

,  000950 

. 000050 

14^ 130 

14,  915 

15,  700 

16, 485 

17.  270 

18, 000 

19, 000 

20,  000 

21,  000 

22, 000 
' 23, 000 

24,  000 

25,  000 

26,  000 

. 001000 

.  000050 

.001100 

.  000100 

.  001125 
. 001200 

. 000025 
. 000075 

. 000050 

. 000025 

. 001250 

.  000050 

18;  055 

18,  840 

. 001300 

. 000050 

.  001400 

.  000100 

19; 625 

20,  410 
21, 195 

21,  980 
22, 765 

. 001450 
.  001550 

. 000050 
. 000100 

. 000075 

. 000025  , 

■ 

27,  000 
28, 000 
29, 000 
30, 000 
31, 000 
32, 000 

.001625 

. 000075 

. 001675 

.  000050 

.  001725 

. 000050 

23;  550 

24,  335 
25, 120 

25,  905 

. 001825 
.  001900 

. 000100 
. 000075 

. 000175 

. 000100 

. 001950 

. 000050 

33;  000 

. 002050 

.000100 

26; 690 

34; 000 

35, 000 
36, 000 
37, 000 
38, 000 
39, 000 
40, 000 
41, 000 

.  002150 

. 000100 

27; 475 
28, 260 
29,  045 
29,  830 
30,615 

. 002225 
. 002275 

. 000075 
.  000050 

. 000200 

. 000025 

.  002325 

. 000050 

. 002375 

.  000050 

.  002500 

.  O0OI25 
, 000125 
. 000125 

31,  400 
32, 185 
32, 970 

. 002025 
.  002750 

. 000375 

. 000175 

42;  000 

. 002875 

.000125 

33;  755 

43,  000 

.  003000 

. 000125 

34; 540 

44;  000 

45,  000 

46,  000 

47,  000 
48, 000 
49,  000 

. 003150 

. 000150 

35, 325 
36,  no 
36, 895 

.  003275 
.  003500 

. 000125 
. 000225 

.  000825 

. 000450 

.  003725 

. 000225 

37; 680 

38, 465 

. 003950 

. 000225 

.  004200 

. 000250 

39,  250 

40.  820 

50,  000 
52, 000 
54, 000 
56,  000 
58, 000 
60,000 
62, 000 

.  004400 
. 004825 

. 000200 
. 000425 

. 001600 

. 000775 

- 

42,  390 
43, 960 
45, 530 

. 005450 

.  000625 

. 005875 

. 000425 

. 006375 

.  000.500 

47;  100 

48, 670 

50,  240 

51,  810 

.  007125 
.  007650 

. 000750 
. 000525 

.  003625 

. 002025 

64, 000 
66,  000 

.  008575 

. 000925 

.  009525 

. 000950 

53;  380 

68,  000 
70, 000 
72,  000 
74,  000 
76, 000 
78, 000 
80,  000 
98,  930 

. 010700 

.001175 

54,  950 
56,  520 
58, 090 

.  011750 
. 012250 

.  001050 
.  000500 

.  007575 

. 003950 

. 012750 

. 000500 

59;  660 

61,230 

.013975 

. 001225 

. 015000 

. 001025 

62,  800 
77, 650 

.  016275 

. 001275 

. 011325 

.  003750 

Ultimate  strength. 

Failed  by  triple  flexure. 

Oblique  shearing  cracks  developed  on  the  compression  side  of  the 
bendj  tensile  fractures  started  on  the  convex  side. 
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No.  904. 

Lengtli,  C". 

Diameter,  ^^999. 

Sectional  area,  .785  square  incli. 
Gauged  length,  , 


Applied  loads. 

Compres¬ 
sion  per 
inch. 

Successive 
compres¬ 
sion  per 
inch. 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

permanent 
set.  •- 

Remarks. 

Po\m  ds. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

785 

1, 000 

0. 

0. 

0. 

0. 

Initial  load. 

3,  925 

5,  000 

.  000200 

.  000200 

0. 

7,850 

10,  000 

. 000500 

. 000300 

0. 

11,775 

15,  000 

.  000625 

. 000125 

— .  000125 

— . 000125 

15,  700 

20,  000 

. 000750 

. 000125 

— . 000300 

— .  000175 

19, 625 

25,  000 

. 001000 

. 000250 

— .  000475 

— . 000175 

23,  550 

30,  OOO 

. 001025 

. 000025 

— .  000750 

— . 000275 

Specimen  readjusted  in  macliirie,  and  micrometer  reset. 

785 

3,  925 

7,  860 
11, 775 
15,  700 
19,  625 
23,  550 

1,000 

5,  000 
10, 000 
15,  000 
20,000 
25,  000 

0. 

.  000200 
. 000500 
.  000800 
. 001075 
.001100 

0. 

. 000200 
. 000300 
. 000300 
. 000275 
. 000025 

0. 

. 

0. 

. 

. 

Initial  load. 

30;  000 

.  000875 

— . 000225 

— .  0007.50 

— . 000750 

*. 

27, 475 

35,  000 

. 001200 

-f .  000325 

— . 000775 

— .  000025 

31,400 

40,  000 

. 001300 

. 000100 

— .  000925 

— .  000150 

35,  325 

45,000 

. 002150 

.  000850 

— .  000.375 

+  .000550 

39, 250 

50, 000 

. 002950 

. 000800 

+.000125 

. 000500 

47, 100 

60,  000 

. 006750 

. 003800 

. 002900 

. 002775 

54,  950 

70,  000 

.011900 

. 005150 

. 007550 

. 004650 

62,  800 
76,  800 

80,  000 
97, 830 

.  018375 

. 006475 

. 013100 

. 005550 

Ultimate  strength. 

Failed  by  triple  flexure. 

This  specimen  when  first  placed  in  the  testing  machine  was  carefully 
adjusted,  so  that  the  pressure  was  uniformly  received  at  the  ends.  It 
developed  a  tendency  to  deflect  convex  on  the  micrometer  side,  result¬ 
ing  in  the  display  of  minus  sets. 

After  30,000  pounds  per  square  inch  had  been  applied  the  specimen 
was  readjusted  and  the  micrometer  reset  to  zero.  The  minus  sets  con¬ 
tinued  to  appear  until  after  45,000  pounds  per  square  inch  had  been 
applied,  after  passing  which  load  the  sets  were  in  a  plus  direction. 
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• 

This  axle  had  been  in  passenger  service,  and  had  run  about  100,000 
miles  when  taken  out  for  testing. 

The  chemical  composition  of  the  metal  was  as  follows : 

Per  cent. 


Carbou  combined . 138 

Carbon  graphitic . 018 


Total 
Manganese 
Silicon  .... 
Sulphur  ... 
Phosphorus 
Copper  .... 


.156 

.834 

.006 

.115 

.092 

.305 


The  metal  was  examined  for  internal  strains.  Six  disks  were  taken, 
three  from  each  end  of  the  axle,  and  rings  thick  cut  from  the  out¬ 
side  of  the  disk.  When  detached  from  its  disk  each  ring  expanded, 
thus  showing  it  had  been  in  an  initial  state  of  conix)ression,  the  magni¬ 
tude  of  the  stresses  being  from  6,259  to  7,526  pounds  per  square  inch. 

Of  tlie  three  disks  from  end  A,  the  greatest  internal  strains  belonged 
to  that  taken  from  the  section  covered  by  the  roller  bearing.  At  end 
B,  however,  the  corresponding  disk  showed  the  least  strains  of  the 
three.  It  is  not  apparent  from  this  evidence  that  any  change  in  in¬ 
ternal  strains  had  been  caused  by  the  direct  compressive  action  of  the 
roller  bearings. 

Three  tensile  specimens  were  taken  from  each  end,  covering  a  section 
which  comprised  parts  of  the  wheel  seat  and  of  the  journal  j  also  three 
specimens  came  from  the  middle  of  its  length. 

In  respect  to  its  tensile  properties,  the  metal  had  apparently  been 
undisturbed  by  the  service  it  had  seen. 

The  observations  were  extended  so  as  to  include  alternate  stresses 
of  tension  and  compression.  After  ruiiture  by  tension  the  longer  onds 
of  the  stems  of  three  specimens  were  turned  cylindrical  with  flat  ends 
and  then  tested  by  comx)ression,  after  Avhich  they  were  again  turned 
down  to  tensile  form  and  retested  by  tension. 

The  fact  will  be  noted  that  when  loaded  by  comx^ression,  after  rupture 
by  tension,  the  metal  possessed  a  higher  elastic  limit  than  previously 
found  in  the  tensile  test,  and  further  that  under  retest  by  tension, 
while  a  sharply  defined  elastic  limit  was  not  found,  yet  a  very  high 
stress  was  received  before  any  permanent  set  was  detected. 

The  metal  in  this  axle  differs  in  resj)ect  to  the  effect  of  overloading 
uX)on  its  opposite  elastic  limit  from  results  with  another  grade  of  steel, 
in  which  latter  case  i)ermanent  sets  appeared  under  loads  much  below 
the  primitive  elastic  limit. 

That  this  axle  metal  originally  iiossessed  about  the  same  elastic 
limit  in  tension  as  in  compression  is  shown  by  the  tests  of  the  addi¬ 
tional  sx^ecimens  taken  from  the  section  between  the  wheel  seat  and 
disk  A^. 

When  finally  ruptured  the  retested  tensile  sx^ecimens  showed  higher 
strength  with  limited  elongation,  excex)t  in  the  contracted  section  at 
the  xflace  of  rux)ture. 

For  further  examination  by  alterstresses  a  sx)ecimen  has  been  x^re- 
pared  having  2.5  inches  diameter  of  stem  by  6  inches  long,  which 
awaits  testing. 
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RAILWAY  AXLE 


TEST  OF  DISKS  FOR  INTERNAL  STRAINS. 


■ - 

1^0.  of 

Diame- 

Diameters  of  rings. 

Difference  in 
diameters. 

Correspond- 

in  cr  pnm. 

Disk. 

pression 
stress  per 
square  inch. 

test. 

ters. 

Before 

detached. 

After 

detached. 

Total. 

Mean. 

Inches. 

Inches. 

Inch. 

Inch. 

Pounds. 

4375 

A, 

1 

3. 9734 

3. 9738 

.0004 

) 

2 

3. 9757 

3. 9772 

.0015 

)> .  00083 

6,259 

3 

3. 9753 

3. 9759 

.0006 

4376 

A.2 

1 

3. 9844 

3. 9858 

.0014 

) 

1 

2 

3. 9743 

3. 9747 

.0004 

> . 00093 

7,006 

3 

3. 9877 

3. 9887 

.0010 

) 

- 

4377 

-^3 

1 

4.  4726 

4. 4741 

.0015 

) 

2 

4. 4770 

4. 4771 

.0001 

>.00083 

5,  568 

3 

4. 4671 

4.  4680 

.0009 

> 

4378 

1^1 

1 

3. 9907 

3.  9922 

.0015 

) 

2 

3. 9863 

3.  9874 

.0011 

> .  00100 

7,  526 

3 

3. 9813 

3. 9817 

.  0004 

) 

4379 

B, 

1 

3. 9936  * 

3.  9967 

.0001 

) 

2 

3. 9871 

3. 9896 

.  0025 

> . 00090 

6,  764 

3 

3. 9936 

3. 9937 

.0001 

) 

4380 

B3 

1  ' 

4. 4809 

4. 4823 

.0014 

) 

2 

4. 4846 

4. 4848 

.0002 

> . 00103 

6,  892 

3 

4. 4846 

4. 4861 

.0015 

) 

1 

1 

-1 
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No.  4651. 


Mark,  A. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Founds. 

Pounds. 

Inches. 

Inches. 

1,000 

1,000 

0. 

0. 

Initial  load. 

5,000 

5,  000 

.0011 

10,  000 

10,  000 

.  0028 

15,  000 

15,  000 

.0045 

— . 0001 

20,  000 

20,  000 

.0061 

25,  000 

25, 000 

.  0079 

30,  000 

30,  000 

.0100 

.0002 

31,000 

31,  000 

.0108 

32, 000 

32,  000 

.0115 

33, 000 

33,  000 

.0125 

Elastic  limit. 

34,  000 

34, 000 

.0670 

35,  000 

35, 000 

.  1000 

.0889 

36, 000 

36,  000 

.1220 

37, 000 

37,  000 

.1440 

38,  000 

38, 000 

.1612 

39,  000 

39, 000 

.1787 

40, 000 

40,  000 

.1870 

42, 000 

42,  000 

.26 

44, 000 

44,  000 

.30 

46, 000 

46,  000 

.35 

48,  000 

48, 000 

.42 

50,  000 

50,  000 

.47 

52,  000 

52,  000 

.  54 

54,  000 

54,  000 

.63 

56,  000 

56,  000 

.76 

58,  000 

58, 000 

.89 

60,  000 

60,  000 

1. 12 

62, 000 

62,  000 

1.44 

63,  340 

63, 340 

2.12 

Tensile  .strength. 

0 

0 

2.  70 

=  2.7  per  cent. 

Elongation  of  inch  sections:  ".13,  ".20,  ".21,  ".23,  ".21,  ".24,  ".40, 
".62,*  ".27,  ".19. 

Diameter  at  fracture,  ".75.  Area,  ".442  square  inch. 

Contraction  of  area,  55.8  per  cent. 

Fracture  occurred  in  that  section  of  the  axle  under  the  wheel  seat, 
and  about  1  inch  from  the  inner  end  of  the  journal.  Appearance  of 
fracture,  fine  silky.  ^ 
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1^0.  4652. 


Mark,  A. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

llemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Potmds. 

Inches. 

Inch. 

1,000 

1,  000 

0. 

0. 

Initial  load. 

5,  000 

5,  000 

.0013 

10,  000 

10,  000 

.0032 

15,  000 

15,  000 

.0048 

0. 

20,  000 

20,  000 

.0065 

25,  000 

25, 000 

.0081 

30,  000 

30,  000 

.0103 

.0006 

Elastic  limit. 

31, 000 

31,  000 

.0117 

32,  000 

32, 000 

.0132 

33, 000 

33, 000 

.0550 

34, 000 

34,  000 

.0710 

35,  000 

35,  000 

.1050 

.0927 

, 

36,  000 

36,  000 

.1192 

37, 000 

37,  000 

.1358 

38,  000 

38, 000 

.1530 

39,  000 

39,  000 

.1745 

40,  000 

40,  000 

.1890 

42,  000 

42,  000 

.24 

46,  000 

46,  000 

.36 

48,  000^ 

48,  000 

.42 

50,  000 

50,  000 

.48 

52, 000 

52,  000 

.57 

54,  000 

54,  000 

.65 

56,  000 

56,  000 

.77 

58,000 

58,  000 

.92 

60,  000 

60, 000 

1.13 

62,  000 

62, 000 

1.52 

62, 710 

62, 710 

2.  01 

Tensile  strength. 

0 

0 

2.  66 

=2(5.  6  per  cent. 

Elongation  of  inch  sections:  ".13,  ".17,  ".20,  ".23,  ".22,  ".24,  ".30,  ".68=*', 
"31,  ".18. 

Diameter  at  fracture,  ".76.  Area,  .454  square  inch. 

Contraction  of  area,  54.6  per  cent. 

Fractures  in  that  section  of  axle  under  the  wheel  seat  and  about  1 
inch  from  inner  end  of  journal. ,  Appearance  of  fracture,  fine,  silky. 
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COMPRESSION  TEST  OF  SPECIMEN  TAKEN  FROM  THE  END  OF 

FRACTURED  TENSILE  SPECIMEN. 

No.  4652a. 

Leugth,  6". 

Diameter,  ''.991.  ^ 

Sectional  area,  .771  square  iucli. 

Gauged  length,  4". 


Applied  loads. 

In  gauged  length. 

■ 

Total. 

Per  square 
inch. 

Compres¬ 

sion. 

Set. 

Remarks. 

\ 

Founds. 

Pounds. 

Inch. 

Inch. 

771 

1,000 

0. 

0. 

Initial  load. 

3. 855 

5,  000 

.0003 

0. 

7,710 

10,  000 

.0008 

0. 

• 

11,  565 

15,  000 

.0013 

0. 

15,  420 

20,  000 

.0019 

0. 

19, 275 

25,  000 

.0025 

— . 0002 

20,  046 

26,  000 

.0026 

20,  817 

27,  000 

.  0027 

21,588 

28,  000 

.0027 

22, 359 

29,  000 

.  0029 

23,  130 

30, 000 

.0030 

— . 0003 

23,  901 

31, 000 

.  0031 

24,  672 

32, 000 

.  0033 

25,  443 

33,  000 

.0034 

26,  214 

34,  000 

.  0035 

26,  985 

35,  000 

.0037 

— . 0003 

27, 756 

36, 000 

.0039 

28,  527 

37,  000 

.  0040 

29,  298 

38,  000 

.0041 

30,  069 

39,  000 

.0042 

30, 840 

40,  000 

.0044 

— . 0003 

31,611 

41,  000 

.0046 

32,  382 
33, 153 

42,  000 

43,  600 

.0048 

.0050 

33, 924 

44, 000 

.0051 

34,  695 

45, 000 

.  0053 

— . 0001 

35,  466 

46,  000 

.  0055 

36, 237 

47, 000 

.  0057 

37, 008 

48,  000 

,0060 

37,  779 

49,  000 

.0062 

Elastic  limit. 

38, 550 

.50, 000 

.  0065 

.0004 

39.  321 

51,  000 

.0069 

40, 092 

52, 000 

.0072 

40,  863 

53,  000 

,0077 

41,634 

54,  000 

.0080 

42, 405 

55,  000 

.0087 

.0018 

43. 176 

56,  000 

.0095 

43, 947 

57,  000 

.0100 

. . 

44, 718 

58,  000 

.0108 

45, 489 

.59,  000 

.  0116 

Rested  under  30,000  pounds  per  square  Inch  throe 

46, 260 

60, 000 

.0128 

.0050 

47, 031 

61,  000 

.0131 

hours. 

47,  802 

62,  000 

.  .  01.37 

48,  573 

63,  000 

.0169 

49,  344 

64,  000 

.0191 

50, 115 

65,  000 

.  0212 

.0127 

Compression  test  discontinued. 

Specimen  turned  down  for  test  by  tension 
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TENSION  TEST  OF  SPECIMEN  TAKEN  FROM  COMPRESSION  SPECI¬ 
MEN. 

No.  4652&. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 

Pounds. 

Inch. 

•  Inch. 

200 

1,000 

0. 

0. 

Initial  load. 

1,000 

5, 000 

.0002 

0. 

2,  000 

10, 000 

.  0009 

0. 

3,  000 

15,  000 

.0013 

0. 

4,  000 

20,  000 

.  0017 

■  0. 

5,000 

25, 000 

.  0022 

0. 

6,  000 

30, 000 

.0029 

0. 

7,  000 

35,  000 

.0033 

0. 

8,  000 

40,  000 

.0039 

0. 

9,000 

45, 000 

.  0043 

0. 

» 

9,  200 

46,  000 

.0044 

9,  400 

47,  000 

.  0045  * 

9,  600 

48,  000 

.0046 

. 

9,  800 

49,  000 

.0048 

10, 000 

50,  000 

.0049 

.0001 

10, 200 

51,  000 

.0051 

10, 400 

52,  000 

.  0052 

10,  600 

53,  000 

.0053 

10, 800 

54,  000 

.  0054 

11,  000 

55,  000 

.  0055 

.0002 

11, 200 

56,  000 

.0056 

11,  400 

57,  000 

.0057 

- 

11, 600 

58, 000 

.  0059 

11,  800 

59,  000 

.0061 

12,  000 

60,  000 

.0063 

.0003 

12, 200 

61,  000 

.  0065 

12,  400 

62,  000 

.0067 

12, 600 

63,  000 

.0068 

12,  800 

64,  000 

65,  000 

.0070 

13,  000 

.0073 

.0009 

13,  200 

66,  000 

.0076 

18,  400 

67,  000 

.0078 

13,  600 

68, 000 

.0080 

13, 800 

69,  000 
70, 000 

.0082 

14, 000 

.0086 

.0014 

14,  200 

71,000 

.  0090 

14, 400 

72,  000 

.0092 

14,  600 

73,  000 

.0097 

14,  800 

74,  000 

.0101 

15, 000 

75,  000 

.0108 

.0030 

15,  200 

76,  000 

.0112 

15, 400 

77,  000 

.0118 

15,  600 

78, 000 

.0128 

15, 800 

79,  000 

.0132 

16, 000 

80, 000 

.0141 

.0059 

16,  200 

81,  000 

.  0151 

16,  400 

82,  000 

.0161 

16, 600 

83,  000 

.0176 

10,  800 

84,  000 

.  0193 

17, 000 

85, 000 

.  0237 

.0142 

- 

17,  200 
17, 240 
13, 400 

86,  000 
86,  200 

.07 

Tensile  strength. 

Load  at  time  of  rupture. 

0 

■  1  ■  1  1 

0 

.27 

—  9  per  cent. 

Elongation  of  inch  sections:  ".24*,  ".02,  ".01. 
Diameter  at  fracture,  ".37.  Area,  .108  square  inch. 
Contraction  of  area,  46  per  cent. 

Fractured  ".7  from  the  neck.  Appearance,  line  silky. 
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]S^o.  4G53. 

Mark,  A. 

Diameter,  1".129. 

Sectional  area,  1  square  incli. 

Gauged  length,  10''. 


Ai^plied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per- square 
inch. 

Elongation. 

set. 

Poxmds. 

Pounds. 

Inches. 

Inch. 

1, 000 

1,  000 

0. 

0. 

Initial  load. 

.'i,  000 

5, 000 

.0010 

10,  000 

10, 000 

.0025 

15,  000 

15,  000 

.  0042 

0. 

-  •" 

20, 000 

20,  000 

.0060 

25,  000 

25,  O'OO 

.0078 

0. 

28,  000 

28,  000 

.0089 

29,  000 

29,  000 

.0094 

30, 000 

30, 000 

.0099 

0. 

31,  000 

31,  000 

.0104 

32,  000 

32, 000 

.  0109 

Elastic  limit. 

33,  000 

33,  000 

.  0398 

34,  000 

34, 000 

.  0820 

_ _ 

35,  000 

35,  000 

.  1103 

.  0982 

36,  000 

36,  000 

.1240 

. 

37, 000 

37,  000 

.  1450 

38,  000 

38,  000 

.1612 

39,  000 

39,  000 

.1775 

40,000 

40,  000 

.  2000 

42, 000 

42,  000 

.  24 

44;  000 

44;  000 

'  .30 

46, 000 

46,  000 

.36 

48,  000 

48, 000 

.42 

50,  000 

50,  000 

.50 

52,  000 

52,  000 

.57 

54, 000 

000 

.67 

50, 000 

56,  000 

.80 

58,  000 

58,  000 

.96 

60,  000 

60,  000 

1.19 

62.  000 

62,  000 

1.53 

62, 980 

62,  980 

2.  04 

Tensile  strength. 

0 

0 

2.  72 

=;27.2  per  cent. 

Elonfation  of  inch  sections :  ".15,  ".20,  ".23,  ".25,  ".27,  ".64,*  ".35, 
".23,  ".22,  ".18. 

Diameter  at  fracture,  ".75.  Area,  .442  square  inch. 

Contraction  of  area,  55.8  per  cent. 

Fracture  occurred  at  a  point  in  the  journal  1  inch  from  the  neck  at  its 
inner  end.  Appearance  of  fracture,  fine  silky. 

H.  Ex.  161 - 20 
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ITo.  4654. 

Marks,  A  B. 

Diameter,  I'M 29. 

Sectional  area,  1  square  incli. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Eemarks. 

Toftal. 

Per  square 
iuch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Incites. 

Inch. 

1,000 

1,000 

0. 

0. 

Initial  load. 

5,  000 

5, 000 

.0015 

10, 000 

10, 000 

.0031 

15,  000 

15,  000 

.  0049 

0. 

20,  000 

20,  000 

.  0066 

25, 000 

25, 000 

.0081 

0. 

28,  000 

28,  000 

.  0091 

29, 000 

29,  000 

.0096 

30,  000 

30,  000 

.0100 

0. 

31,  000 

31,  000 

.0103 

— 

32,  000 

32,  000 

.0107 

33,  000 

33,  000 

.  0111 

34,  000 

34, 000 

.0116 

35,  000 

35,  000 

.0121 

.0003 

Elastic  limit. 

36,  000 

36,  000 

.  0350 

37,  000 

37,000 

.  0770 

38, 000 

38, 000 

.1336 

nested  30  minutes  under  load. 

39,  000 

39,  000 

.1400 

40, 000 

40,  000 

.  1580 

42, 000 

42,  000 

.22 

44,  000 

44, 000 

.26 

46,  000 

46,  000 

.32 

48.  000 

48,  000 

.38 

50,  000 

50,  000 

.45 

52,  000 

52,  000 

.53 

54,  000 

54, 000 

.61 

56,  000 

56,  000 

.73 

58,  000 

58,  000 

.88 

60,000 

60, 000 

1.  06 

62,  000 

62, 000 

1.38 

63, 120 

63, 120 

1.90 

Tensile  strength. 

0 

0 

2.  24 

=  24.4  per  cent. 

Elongation  of  inch  sections:  ".15,  ".19,  ".19,  ".20,  ".20,  ".20,  ".29, 
".45*,  ".21,  ".16. 

Diameter  at  fracture,  ".89.  Area,  .622  square  inch. 

Contraction  of  area,  37.8  per  cent. 

Appearance  of  fracture,  silky,  oblique.  Ox)ened  cracks  in  cylindrical 
surface  of  stem  in  vicinity  of  Iracture. 
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ISTo.  4655. 


Marks,  A.  B. 

Diameter,  1/'129. 

Sectional  area,  1  square  inch. 
Gauged  length, 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Foun  ds. 

Pounds. 

Inches. 

Inch. 

1,000 

1,000 

0. 

0. 

Initial  load. 

5, 000 

5,  000 

.0012 

10,000 

10, 000 

.0030 

15,000 

15,  000 

.0048 

0. 

20, 000 

20,  000 

.0065 

25, 000 

25,  000 

.0082 

20,  000 

-30,  000 

.0100 

0. 

31,000 

31,000 

.0105 

32,  000 

32, 000 

.0110 

33,  000 

33,  000 

.0112 

34, 000 

34,000  ' 

.0117 

35, 000 

35, 000 

.  0121 

.0002 

Elastic  limit. 

36,  000 

36,  000 

.0375 

37,  000 

37, 000 

.0750 

38,  000 

38,  000 

.1140 

39,  000 

39,  000 

.  1517 

40,  000 

40, 000 

.1710 

42,  000 

42,  000 

.21 

44,  000 

44,  000 

.26 

46,  000 

46,  000 

.31 

48,  000 

48, 000 

.37 

50,  000 

50,  000 

.42 

52,  000 

52,  000 

.46 

54,  000 

54,  000 

.51 

56,  000 

56, 000 

.72 

58,  000 

58, 000 

.86 

6(t,  000 

60,  000 

1.08 

62.  000 

62,  000 

,  1.38 

63, 100 

63, 100 

2.  07 

Tensile  strength.  ^ 

0 

0 

2.  45 

=  24.5  per  cent. 

Elongation  of  inch  sections:  ^M6,  ".17,  'M9,  ".22,  ".19,  ".19,  "38, 
".57*,  ".22,  ".16. 

Diameter  at  fracture,  ".77.  Area,  .466  square  Inch. 

Contraction  of  area,  53.4  x^er  cent. 

Appearance  of  fracture,  silky  with  small  spots  of  lighter  colored 
metal.  Ox)ened  slight  cracks  in  cylindrical  surface  of  stem. 
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COMPRESSION  TEST  OF  SPECIMEN  TAKEN  FROM  THE  STEM  OF 

FRACTURED  TENSILE  SPECIMEN. 

No.  4,655a, 

Length,  6". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  4,". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqiiare 
inch. 

Compres¬ 

sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

800 

1,000 

0. 

0. 

Initial  load. 

4,  000 

5,  000 

.0003 

0. 

8, 000 

10, 000 

.0010 

0. 

12,  000 

15, 000 

.0016 

.0001 

16,  000 

20,  000 

.0021 

.0001 

•• 

20,  000 

25,  000 

.0028 

.0000 

24,  000 

30, 000 

.  0035 

.  0001 

28, 000 

35,  000 

.0042 

.0000 

32,  000 

40,  000 

.0048 

.0001 

36,  000 

45,  000 

.0055 

.0000 

36,  800 

46,  000 

.0056 

37, 600 

47,  000 

.0057 

38, 400 

48.  000 

.0061 

39, 200 

49, 000 

.  0063 

Elastic  limit. 

40,  000 

50,  000 

.0068 

.0005 

40,  800 

51, 000 

.0069 

41,  600 

52,  000 

.0072 

42,  400 

53,  000 

.0077 

43,200 

54,  000 

.  0082 

44, 000 

55, 000 

.0087 

.0018 

44, 800 

56,  000 

.0092 

45,  600 

57,  000 

.0100 

46,  400 

58, 000 

.0108 

47,  200 

59,  000 

.0117 

48, 000 

60,  000 

.0128 

.  0050 

48,  800 

61,  000 

.0139 

49,  600 

62,  000 

.  0152 

50,  400 

63,  000 

.0166 

51,200 

64, 000 

.0185 

52, 000 

65,  000 

.0208 

.0122 

✓ 

Compression  test  discontinued. 

Specimen  turned  down  and  tested  by  tension. 
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TENSION  TEST  OE  SPECIMEN  TAKEN  FROM  COMPRESSION  SPECI¬ 
MEN. 


Ko.  4655&. 


Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 

Pounds. 

Inch. 

Inch. 

200 

1,000 

0. 

0. 

Initial  load. 

1,000 

5, 000 

.0002 

2,  000 

10, 000 

.  0007 

3,  000 

15, 000 

,  0012 

4,  000 

20,  000 

.0017 

0. 

, 

5,  000 

25, 000 

.0022 

6,000 

30,  000 

.  0027 

0. 

7, 000 

35,000 

.0032 

8,  000 

40,  000 

.0037 

0. 

9,000 

45, 000 

.0042 

10,  000 

50,  000 

.0047 

0. 

11,  000 

55,  000 
60,  000 

.0052 

0. 

12,  000 

.  0060 

.0001 

12,  200 

61,  000 

,0062 

12,400 

62,  000 

.0063 

12. 600 

63,  000 

,0065 

12,  800 

64,  000 

.0067 

13,  000 

65, 000 

.0069 

,0003 

13,  200 

66,  000 

.0071 

13,  400 

67,  000 

.0073 

13,  600 
13,  800 

68,  000 

.0077 

( 

69,  000 

.  0080 

14,  000 

70,  000 

.0082 

.0011 

14, 200 

71,  000 

.0086 

14,  400 

72,  000 

.0092 

14,  600 

73,  000 

.  0090 

14,800 

74,  000 

.0099 

• 

15,  000 

75,  000 

.  0102 

.0027 

15,  200 

76, 000 

.0107 

15,  400 

77, 000 

.0112 

15,  600 

78,  000 

..0121 

15,  800 

79,  000 

.  0129 

16,  000 

80,  000 

.0142 

.0064 

16,  200 

81,  000 

.0147 

16, 400 
16,  600 
16,  800 

82,  000 

83,  000 

84,  000 

.0153 
.0171  . 

.0209 

17,  000 
12, 950 

0 

85,  000 

.0540 

Tensile  strength. 

Load  at  time  of  rupture. 

=3  8  per  cent. 

0 

.24 

Elongation  of  inch  sections:  ".23,*  ".01,  ".00. 

Diameter  at  fracture,  ".37.  Area,  .108  square  inch. 
Contraction  of  area,  46  per  cent. 

Fractured  ".55  from  the  neck..  Appearance,  fine  silky. 
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No.  4G5G. 

Marks,  A  B. 

Diameter,  l'M29. 

Sectional  area,  1  square  incli. 

Gauged  length,  10'^ 


Applied  loads. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

1,000 

1, 000 

5,000 

5,  000 

10, 000 

10,  000 

15,  000 

15, 000 

20,  000 

20, 000 

25,  000 

25,  000 

30,  000 

30, 000 

31,  000 

31, 000 

32,  000 

32,  000 

33, 000 

33,  000 

34,  000 

34,  000 

35,  000 

35,  000 

36, 000 

36,  000  ^ 

37,  000 

37,  000  ^ 

38, 000 

38,  000 

39,  000 

39, 000 

40, 000 

40, 000 

39, 000 

39, 000 

40, 000 

40,  000 

41,  000 

41,000 

42,  000 

42,  000 

43,  000 

43,  000 

44, 000 

44, 000 

44, 800 

44,  800 

45, 000 

45,  000 

46,  000 

46,  000 

47,  000 

47,  000 

48, 000 

48, 000 

49,  000 

49,  000 

50,  000 

50,  000 

52, 000 

52,  000 

54,  000 

54, 000 

56, 000 

56,  000 

58,  000 

58,  000 

60,  000 

60,  000 

62,  000 

62,  000 

63, 210 

63,  210 

55,  400 

55,  400 

0 

0 

In  gauged  length. 

Elongation. 

Set. 

Inches. 

0. 

.  0012 

Inch. 

0. 

.  0030 

.  0047 

.  0063 

.0080 

.0098 
.  0102 

0. 

.  0106 

.0109 

.  0113 

.... 

.0118 
.  0122 

.0001 

.  0570 

.  0790 

.  1145 

.  1480 

.  1695  ^ 

.  1683  ^ 

.  1555 
.1551 

.  1688 

.  1690 

.  1692 

.  1698 

.  1702 

.  1717 

.1784 

.2650 

.3190 

.34  • 

.38 

.40 

.48 

.58 

.70 

.85 

1.  06 

1.  32 

1.  92 

2.  40 

Remarks. 


Initial  load. 


Elastic  limit. 


Rested  under  initial  load  15  hours. 
After  resting. 


Rapid  stretching  resumed. 


Tensile  strength. 

Load  at  time  of  fracture. 
—24  per  cent. 


Elongation  of  inch  sections,  ".IG,  'M9,  ^M8,  ''.20,  ".25,  ".52,*  ".33, 
".22,  ".19,  ".IG. 

Diameter  at  fracture,  ".85.  Area,  .5G7  square  inch. 

Contraction  of  area,  43.3  per  cent. 

Appearance  of  fracture,  silky.  Opened  fine  cracks  along  surface  of 
stem.  In  the  fractured  surface,  near  the  circumference,  iii  line  of  the 
fine  cracks  developed,  was  a  small  round  spot  of  light  colored  metal. 
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Ko.  4057. 

Mark,  B.  ’ 

Diameter  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10''. 


Applied  loads. 

In  gauged  length. 

Eeraark.s. 

Total. 

Per  square 

iiicli. 

« 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

1, 000 

1,000 

0. 

0. 

Initial  load. 

5,  000 

5,  000 

.  0014 

10,  000 

10.  000 

.  0032 

15,000 

15,  000 

.0049 

iO,  000 

20,  000 

.0066 

25,  000 

25,  000 

.  0082 

0. 

30,  000 

30,  000 

.0110 

.0009 

Elastic  limit. 

31, 000 

31,  000 

.0165 

32,000 
33,  000 

32,  000 

.0370 

33. 000 

.0565 

34,000 

34,000 

.  0835 

35, 000 

35,  000 

.1107 

36,  000 

36, 000 

.1220 

37,  000 

37,000 

.1410 

38,  000 

38, 000 

.1625 

39, 000 

39, 000 

.1790 

40, 000 

40,  000 

.1970 

42,  000 

42,  000 

.23 

44,  000 

44, 000 

.29 

46,000 

46,  000 

.36 

48,  000 

48,  000 

.43 

50,  000 

50,  000 

.49 

52,  000 

52,  000 

.61 

54,000 

54,  000 

.69 

56,  000 

56,  000 

.82 

58,  000 

58,  000 

1.  00 

60,  000 

60,  000 

1.32 

60,  500 
51,  400 

0 

60,  500 

1.  58 

Tensile  strength. 

Load  at  time  of  fracture. 

0 

1.64 

—16.4  per  cent. 

Elongatiou  of  inch  sections:  ".13,  ".15,  ".17,  ".18,  ".31*,  ".18,  ".16, 
".12,  ".13,  ".11. 

Diameter  at  fracture,  ".99.  Area,  .770  square  inch. 

Contraction  of  area,  23  per  cent. 

•Fracture  occurred  in  the  journal  part  of  the  specimen,  1"  from  the 
inner  end  of  the  journal.  Appearance  of  fracture,  granular  60  per 
cent,  silky  40  per  cent.  The  silky  section  contained  three  spots,  about 
".15  diameter  each,  of  light  colored  metal,  which  spots  were  in  line  of 
cracks  developed  in  the  cylindrical  surface  of  the  stem. 
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No.  4658. 

Mark^  B. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10'^ 


Applied  loads. 

In  gauged  length. 

Eeniarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poimds. 

Pounds. 

Inches. 

Inch . 

1,000 

1, 000 

0. 

0. 

Initial  load. 

5,  000 

5,  000 

.0012 

10,  000 

10,  000 

.0031 

15, 000 

15,  000 

.0047 

20,  000 

20,  000 

.  0066 

s 

25,  000 

25,  000 

.0081 

0. 

28,  000 

28,  000 

.  0097 

29,  000 

29,  000 

.0101 

30, 000 

30,  000 

.0110 

.0009 

Elastic  limit. 

31,  000 

31,  000 

.0198 

• 

32,  000 

32,  000 

.0375 

33, 000 

33,  000 

.0565 

34,  000 

34,  000 

.  0840 

35,  000 

35, 000 

.1060 

36, 000 

36,  000 

.1210 

37, 000 

37,  000 

.1405 

38,  000 

38,  000 

.1590 

39,  000 

39, 000 

.1750 

40, 000 

40,  000 

.1975 

42,  000 

42,  000 

.26 

44,  000 

44,  000 

.32 

46,  000 

46, 000 

.38 

48,  000 

48,  000 

.45 

50, 000 

50, 000 

.52 

52,  000 

52, 000 

.61 

54,  000 

54,  000 

.71 

56, 000 

56, 000 

.84 

58,  000 

58,  000 

1.03 

60,000 

60,  000 

1.  36 

60,  800 

60,  800 

Tensile  strength. 

0 

0 

1.49 

=14.9  per  cent.  • 

t 

Elongation  of  incli  sections:  'Ml,  ".12,  ".13,  ".13,  ".15,  ".18,  ".26*, 
".U,  ".15,  ".12.  ^ 

Diameter  at  fracture,  1".01.  Area,  .801  square  inch. 

Contraction  of  area,  19.9  i^er  cent. 

Fracture  occurred  opposite  the  neck  of  the  journal.  Appearance  of 
fracture,  granular 5  spots  of  light  colored  metal  near  circumference. 
Opened  cracks  in  cylindrical  surface  of  stem  in  vicinity  of  place  of 
rupture. 
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COMPRESSION  TEST  OF  SPECIMEN  TAKEN  FROM  STEM  OF  FRAC¬ 
TURED  TENSILE  SPECIMEN. 

No.  4658^1. 

Lengtli,  6". 

Diameter,  1''.0092. 

Sectional  area,  .80  square  incli. 

Gauged  length,  4''. 


Applied  loads. 

In  gauged  length. 

nemarks. 

Total. 

Per  square 
iuch. 

Com¬ 

pression. 

Set. 

Founds. 

Founds. 

Inch. 

Inch. 

800 

1,000 

0. 

0. 

Initial  load. 

4. 000 

5, 000 

.0004 

8, 000 

10,  000 

.0008 

* 

12, 000 

15,  000 

.0015 

0. 

• 

16, 000 

20, 000 

.0022 

20,  000 

25,  000 

.  0027 

0. 

24,  000 

30,  000 

.0035 

28,  000 

35, 000 

.  0042 

■ 

32,  000 

40,  000 

.0050 

.  0001 

36,  000 

45,  000 

.0060 

.0004 

Elastic  limit. 

36,  800 

46,  000 

.0063 

37,  600 

47,  000 

.0065 

38,  400 

48, 000 

.0068 

39,  200 

49,  000 

.0073 

40,  000 

50, 000 

.0078 

.0015 

40, 800 

51,000 

.  0082 

41,  600 

52, 000 

.0089 

42,  400 

53, 000 

.0098 

43, 200 

54,  000 

.0107 

44,  000 

55,  000 

.0118 

.0048 

44,  800 

56,  000 

.0130 

45,  600 

57,  000 

.  0144 

46,  400 

58, 000 

.0157 

47„200 

59,  000 

.  0185  - 

48, 000 

60,  000 

.0208 

.0128 

Compression  test  discontinued. 

Specimen  turned  down  and  tested  by  tension. 


314 


RAILWAY  AXLE 


TENSION  TEST  OF  SPECIMEN  TAKEN  FROM  COMPRESSION  SPECI¬ 
MEN. 


No.  4658&. 


Diameter,  ^'.505. 

Sectional  area,  .20  square  incli. 
Gauged  length,  3". 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

200 

1,000 

0. 

0. 

Initial  load. 

1,000 

5,  000 

.0002 

2, 000 

10,  000 

.0007 

3,  000 

15,  000 

.0012 

4,  000 

20, 000 

.0018 

.0001 

5,000 

25,  000 

.0023 

6,000 

30,  000 

.0029 

.0001 

7,  000 

35,  000 

.0035 

8,000 

40, 000 

.0041 

.0001 

9,  000 

45,  000 

.0047 

10,  000 

50,  000 

.0053 

.0002 

11,000 

55,  000 

.0062 

.0006 

11,  200 

56,  000 

.0063 

11, 400 

57,  000 

.0066 

11,  600 

58,  000 

.0068 

11, 800 

59,  000 

.0070 

12, 000 

60,  000 

.0072 

.0011 

12,  200 

61,000 

.  0075 

12,  400 

62,  000 

.0078 

12,  600 

63, 000 

.0081 

12,  800 

64,  000 

.0085 

13.  000 

65,  000 

.0089 

.0023 

13,  200 

66,  000 

.  0093 

13, 400 

67,000 

.0099 

13,  600 

68, 000 

.0105 

,  13,800 

69, 000 

.0112 

■,  14,000 

70,  000 

.0121 

.0048 

14,  200 

71, 000 

.0130 

14, 400 

72.  000 

.0138 

14, 600 

73,  000 

.0148 

T4,  800 

74,  000 

.  0160 

15, 000 

75,  000 

.0179 

.0099 

15,  200 

76,  000 

.02 

15, 400 

77,  000 

.03 

15, 600 

78,  000 

.08 

15,  800 

79, 000 

.12 

15,  840 

79, 200 

.20 

Tensile  strength. 

11,  950 

Load  at  time  of  rupture. 

0 

0 

.40 

=13.3  per  cent. 

Elongation  of  inch  sections:  ''.05,  ".27*,  ".08. 

Diameter  at  fracture,  ".36.  Area,  .102  square  inch. 
Contraction  of  area,  49  per  cent. 

Fractured  1".4  from  the  neck.  Appearance,  fine  silky. 
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No.  4659. 


Mark,  B. 

Diameter,  l'M29. 

Sectional  area,  1  square  iucli. 
Gauged  length,  10'^ 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 

Founds. 

Inches. 

Inch. 

1,000 

1,000 

0. 

0. 

Initial  load. 

5,  000 

5,  000 

.0016 

10,  000 

10, 000 

.  0036 

15,  000 

15, 000 

.  0052 

20,  000 

20,  000 

.0070 

25,  000 

25, 000 

.0088 

.0001 

28,  000 

28, 000 

.0101 

29,  000 

29,000 

.0107 

Elastic  limit. 

30,  000 

30,  000 

.0119 

.0019 

31,  000 

31, 000 

.0300 

32, 000 

32,  000 

.0450 

33,  000 

33, 000 

.0770 

34,  000 

34, 000 

.0940 

35,  000 

35. 000 

.  1080 

36,  000 

36, 000 

.1280 

37,  000 

37, 000 

.1450 

38, 000 

38, 000 

'  .  1660 

39, 000 

39,  000 

.  1880 

40, 000 

40, 000 

.1990 

42, 000 

42,  000 

.26 

44, 000 

44,000 

.32 

.  .  i".  _ 

46,  000 

46,  000 

.37 

48, 000 

48,  000 

.45 

50,  000 

50,  000 

.51 

52,  000 

52, 000 

.60 

54,  000 

54,  000 

.71 

56,  000 

56, 000 

.86 

58,  000 

58,  000 

1.  01 

60,  000 
61,  800 

60,  000 
61, 800 

1.29 

Tensile  strength. 

0 

0 

2.  02 

=  20.2  per  cent. 

Elongation  of  inch  sections:  'M3,  ".14,  ".15,  ".18,  ".43*,  ".24,  ".21, 
".19,  ".19,  ".16. 

Diameter  at  fracture,  ".93.  Area,  .679  square  inch. 

Contraction  of  area,  32.1  per  cent. 

Fracture  occurred  in  that  jiart  of  the  specimen  taken  from  the  journal 
of  the  axle  and  2"  from  the  neck  of  the  journal. 

Ai)pearance  of  fracture,  silky.  Surface  contains  several  spots  of  light 
colored  metal,  the  largest  of  which  was  ".2  diameter.  Oi3ened  cracks 
in  cylindrical  surface  of  stem. 
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THREE  TENSION  AND  THREE  COMPRESSION  SPECIMENS  TAKEN 
FROM  END  A  BETWEEN  WHEEL  SEAT  AND  INITIAL  STRAIN 
DISK  A3. 

'  No.  4682. 

COMPRESSION  TEST. 

Lengtli,  6". 

Diameter,  l'^0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  4". 


Applied  loads. 

In  gauged  length. 

Eemarks. 

Total. 

Per  square 
inch. 

Compres¬ 

sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

- 

800 

1,000 

0. 

0. 

Initial  load. 

4,  000 

5,000 

.  0005 

8,  000 

10,  000 

•  .0010 

12,  000 

15,  000 

.0016 

16,  000 

20,  000 

.0023 

.0000 

20,  000 

25,  000 

.0030 

24,  000 

30, 000 

.0038 

0. 

- 

24,  800 

31,  000 

.0040 

25,  600 

32,  000 

.0042 

26,  400 

33, 000 

.  0043 

27, 200 

34, 000 

,0045 

28, 000 

35,  000 

.0047 

.0002 

Elastic  limit. 

28, 800 

36,  000 

.0052 

29,  600 

37,  000 

.0117 

30,  400 

38,  000 

.  0450 

31,200 

39,  000 

.0553 

32,  000 

40,  000 

.  0695 

49, 100 

61, 375 

Ultimate  strength. 

Failed  by  trij)le  flexure. 
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No.  4G83. 


COMPRESSION  TEST. 

Length,  6". 

Diameter,  1''.0092. 

Sectional  area,  80  square  inch. 

Gauged  length,  , 


I 

Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres¬ 

sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

800 

1,  000 

0. 

0. 

Initial  load. 

4,  000 

5,000 

.0004 

8,  000 

10, 000 

.0010 

12,  000 

15, 000 

.0016 

16,  000 

20,  000 

.0023 

0. 

20,  000 

25,  000 

.0030 

24,  000 

30, 000 

.0037 

0. 

24,  800 

31,000 

.0040 

25, 600 

32,  000 

.0041 

26,  400 

33,  000 

.0044 

27,  200 

34,  000 

.0048 

28,  000 

.15,  000 

.0052 

.0006 

Elastic  limit. 

28,  800 

36,  000 

.0385 

29,  600 

37.  000 

.0438 

30,  400 

38.  000 

.0480 

31,  200 

39, 000 

.0520 

32, 000 

40,  000 

.0587 

48,  420 

60,  525 

Ultimate  strength. 

Failed  by  triple  flexure. 


No.  4684. 


COMPRESSION  TEST. 

Length,  6". 

Diameter,  1''.0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  M' . 


Applied  loads. 

In  gauged  length. 

% 

Remarks. 

Total. 

Per  square 
inch. 

Compres¬ 

sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

800 

1,  000 

0. 

0. 

Initial  load. 

4, 000 

5,  000 

.0005 

8, 000 

10.  000 

.0011 

12,  000 

15,  000 

.0018 

16,  000 

20,  000 

.0025 

0. 

20,  000 

25,  000 

.  0031 

24,  000 

30,  000 

.0038 

.0002 

24,  800 

31, 000 

.0040 

25,  600 

32,  000 

.0041 

26, 400 

33,  000 

.0043 

27,  200 

34, 000 

.0044 

Elastic  limit. 

28,  000 

35,  000 

.0048 

.0005 

28, 800 

36,  000 

.0393 

29,  600 

37,  000 

.0462 

30,  400 

38,  000 

.0510 

31, 200 

39,  000 

.0660 

32,  000 

40, 000 

.0620 

49,  850 

62,  310 

Ultimate  strength. 

Failed  by  triple  flexure 
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]Sro.  4685. 

TENSION  TEST, 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqiiare 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

200 

1,000 

0. 

0. 

Initial  load. 

1, 000 

5, 000 

.  0003 

2, 000 

10, 000 

.  0009 

3,000 

15,  000 

.0013 

4,  000 

20,  000 

.0019 

5,000 

25, 000 

.0024 

6,  000 

30, 000 

.  0030 

0. 

6,  200 

31, 000 

.0031 

6,  400 

32,  000 

.  0032 

6,  600 

33,  000 

.0035 

6, 800 

34,  000 

.0038 

7,000 

35,  000 

.0040 

.0002 

Elastic  limit. 

7,  200 

36, 000 

.  0195 

7,400 

37,  000 

.  0386 

7,600 

38, 000 

.0445 

7,  800 

39,  000 

.0490 

8,  000 

40,  000 

.  0532 

.0487 

8,  200 

41,  000 

.  0600 

8,  400 

42,  000 

.0660 

8,  600 

43,  000 

.0725 

8,  800 

44,  000 

.0822 

9,  000 

45,  000 

.0878 

9,  200 

46,  000 

.0977 

9,  400 

47,  000 

.1055 

9,  600 

48,  000 

.1120 

9,  800 

49,  000 

.1198 

10, 000 

50,  000 

.  1290 

10,  400 

52,  000 

.1480 

10,  800 

54,  000 

.18 

11,  200 

56,  000 

.21 

11, 600 

58,000 

.24 

12,  000 

60,000 

.30 

12,  400 

62,000 

.40 

12,  800 

64,000 

.56 

12,  850 

64,  250 

.70 

Tensile  strength. 

9,  600 

At  time  of  rupture. 

0 

0 

1.  02 

=34  per  cent. 

Elongation  of  inch  sections:  ".22,  ".53*,  ".27. 
Diameter  at  fracture,  ".32.  Area,  .0804  square  inch. 
Contraction  of  area,  59.8  per  cent. 

Appearance  of  fracture,  fine  silky. 
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No.  4686. 

TENSION  TEST. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

• 

200 

1,000 

0. 

0. 

Initial  load. 

1,000 

5,  000 

.0002 

2, 000 

10,  000 

.0009 

4,000 

20,  000 

.0020 

6,  000 

30,  000 

.  0031 

0. 

6,  200 

31, 000 

.  0032 

6,  400 

32, 000 

.0034 

6,  COO 

33,  000 

.0036 

Elastic  limit. 

6,  800 

34,  000 

.0040 

7,000 

35, 000 

.0048 

7,  200 

36,  000 

.0340 

7,  600 

38,  000 

.0438 

8,000 

40,  000 

.0547 

8,400 

42,  000 

.0670 

8,800 

44,  000 

.0830 

9,  200 

46,  000 

.0980 

9,  600 

48,  000 

.1140 

10, 000 

50,  000 

.1325 

10,  400 

52,  000 

.1585 

10,  800 

54,000 

.  1820 

11,  200 

56,  000 

.215 

11,  600 

58,  000 

.27 

_ 

12, 000 

60,  000 

.32 

12,  400 

62,  000 

.39 

12,  800 

64, 000 

.61 

Tensile  strength. 

10, 100 

At  time  of  rupture. 

0 

0 

.97 

=32. 3  per  cent. 

Elongation  of  inch  sections:  ".28,  ".48*,  ".21. 
Diameter  at  fracture,  ".31,*  area  .0755  square  inch. 
Contraction  of  area,  62.2  per  cent. 

Appearance  of  fracture,  fine  silky. 
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No.  4687. 

TENSION  TEST. 


Diameter,  ''.505. 

Sectional  area,  .20  square  incli. 
Gauged  length,  3". 


Applied  loads. 

In  gauged  length. 

Eemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

200 

1,  000 

0. 

0. 

Initial  load. 

2,  000 

10, 000 

.0010 

4,  000 

20,  000 

.0020 

6,  000 

30,  000 

.0031 

.0001 

6,  200 

31,  000 

.0032 

6,  400 

32,  000 

.0035 

6,  600 

33,  000 

.0037 

6,  800 

34,  000 

.0039 

7,000 

35,  000 

.0041 

.0007 

Elastic  limit  (approximate). 

6,  800 

34,  000 

r  . 0043 

Immediate  elongation.  Sustained  this  load  about 

4  minutes,  then  elongation  sensibly  increased. 

\ 

and  went  on  rapidly  after  5  minutes’  time. 

.  0107 

After  10  minutes. 

7,  000 

35,  000 

.0119 

7,  200 

36,  000 

.0330 

7,  600 

38,  000 

. . 0452 

8,  000 

40,  000 

.0572 

8,400 

42,000 

.0670 

8,  800 

44,  000 

.0820 

9,  200 

46,  000 

.0970 

9,  600 

48,000 

.1150 

10,  000 

50,000 

.1325 

10, 400 

52,  000 

.1608 

10, 800 

54, 000 

,1825 

11,  200 

56,  000 

.2140 

11,  600 

58,  000 

.26 

12,  000 

60,  000 

.31 

12, 400 

62,  000 

.39 

12,  800 

64,  000 

.60 

Tensile  strength. 

0 

0 

.96 

. 

=32  per  cent. 

Elongation  of  inch  sections:  ".42*  ".32,  ".22. 
Diameter  at  fracture,  ".31.  Area,  .0755  square  inch. 
Contraction  of  area,  62.2  per  cent. 

Appearance  of  fracture,  fine  silky. 
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STEEL  RAILS. 

These  tests  were  made  with  rails  which  were  collected  and  contributed 
by  Mr.  P.  H.  Dudley. 

The  tests  comprise  transverse,  tensile,  compression,  and  shearing 
tests,  also  chemical  analyses  of  the  principal  elements. 

The  rails  are  described  as  follows : 

No,  8. — A  section  of  a  new  steel  rail  niannfactured  by  the  Albany  and  Rensselaer 
Iron  and  Steel  Company,  of  Troy,  N.  Y.,  and  branded  “A.  R.  I,  and  S. 
C.,  Troy  Steel,  1884  23.” 

No.  9. — A  piece  of  an  old  steel  rail  from  the  Boston  and  Albany  Railroad,  the  jiart 
of  the  brand  which  was  in  sight  reading  London  Siemen.” 

Nos.  10  to  17,  inclusive,  were  sections  of  new  steel  rails  furnished  for  test  by  Mr.  F. 
A.  Delano,  from  the  Chicago,  Burlington  and  Quincy  Railroad. 

The  rails  are  said  to  have  Ijeen  made  by  the  North  Chicago  Rolling  Mill 
Company,  Chicago,  Ill. 

No.  18. — A  section  of  old  steel  rail  taken  from  the  track  of  the  Norwich  and  Worces¬ 
ter  Railroad,  where  it  had  been  in  service  a  period  of  twenty  years.  It 
was  branded  ‘^Barrow  Steel,  1868  •  •  .” 

No.  19. — A  section  of  old  steel  rail  taken  from  the  track  of  the  Norwich  and  Worces¬ 
ter  Railroad,  where  it  had  been  in  service  for  a  period  of  twenty  years. 
This  is  said  to  have  been  made  by  John  Brown  &  Co.,  Sheffield,  Eng¬ 
land,  in  the  year  1866.  It  was  branded  ^^6  Sec.  No.  65.” 

No.  20. — A  section  of  old  iron  rail  of  Plnglish  manufacture  taken  from  the  track  of 
the  Norwich  and  Worcester  Railroad,  where  it  was  laid  in  the  year  1843. 
The  brand,  which  was  indistinct,  read  ‘^Crawshaw  B.  4.” 

No.  21. — A  section  of  old  steel  rail  from  the  track  of  the  New  York  and  New  England 
Railroad.  It  was  manufactured  by  the  Pennsylvania  Steel  Company, 
and  branded  S.  Co.  1879.” 

No.  22. — A  section  of  old  steel  rail  from  the  New  York  and  New  England  Railroad, 
branded  ‘^2  A.  &  R.  I.  &  So.  Troy  Steel.  1883  12.” 

No.  23. — A  section  of  new  steel  rail  from  the  New  York  and  New  England  Railroad, 
branded  ^^Lack'^  I.  &,  C.  Co.,  Scranton  4-89.” 

No.  24. — A  section  of  old  steel  rail  of  German  manufacture,  branded  “G.  H.  Hutte, 
1880.” 

No.  25. — A  section  of  old  steel  rail  branded  ‘X^ammel  Sheffield  Toughened  Steel, 
1873.” 

No.  26. — A  section  of  old  steel  rail  Avithout  brand,  but  said  to  be  Chas.  Cammeks 
manufacture. 

No.  27. — A  section  of  old  steel  rail  branded  “John  Brown  &  Co.,  Sheffield  Atlas  Steel 
X  Sec.  68.” 

No.  28. — A.section  of  old  steel  rail  branded  “Barrow  Steel  1873  ::::  55.” 

No.  29. — A  section  of  old  steel  rail  without  brand,  but  said  to  be  of  John  Brown 
&  Co.^8  manufacture. 

No.  30. — A  section  of  old  steel  rail  manufactured  by  the  Bethlehem  Iron  Company, 
and  branded  “B.  1.  Co.  76.” 

No.  31. — A  section  of  old  steel  rail  branded  “Dowlais  steel  7  70  Guaranteed.” 

No.  32. — A  section  of  old  steel  rail  Avhich  was  manufactured  by  the  American  Besse¬ 
mer  Steel  Company,  of  Duquesiie,  Pa,,  branded  “A-B-S-89  111.” 

No.  33. — A  section  of  new  steel  rail  branded  “Scranton  Steel  Co.  3  89.” 

No.  34. — An  old  steel  rail  manufactured  by  the  Worcester  Iron  Company,  branded 
“W.  I.  Co.  Steel  82.” 

The  total  length  of  this  rail  when  received  for  testing  was  34'  6". 
An  irregular  granular  fracture  was  presented  at  one  end  about  6"  from 
the  original  end  of  the  railj  the  fracture  occurred  about  midway  the 
two  bolt  holes. 

The  base  was  worn  where  it  had  rested  upon  the  ties,  the  amount  of 
abrasion  ranging  from  ".01  to  ".04.  The  rail  was  in  a  bent  condition 
when  taken  from  the  track,  as  shown  by  the  following  ordinates  meas¬ 
ured  every  5  inches  on  a  section  72".4  long. 
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No  35. — A  section  of  old  steel  rail  manufactured  by  the  Chicago  Rolling  Mill  Com- 
pauy  and  branded  “C.  R.  M.  Co.  12  75.” 

Nos.  36  and  37. — Sections  of  old  steel  rails  branded  “Wilson  Cammel  Co.’s  Steel  Sec, 
Droufield.” 
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Hardness  of  steel  rail  i^’o.  M  taken  at  intervals  along  top  of  head  at 
l)]aees  wliere  the  head  had  liigli  and  low  s])ots. 

Distance  of  hardness  cut  from  initial  end  of  rail  stated  below.  High, 
spots  indicated  by  -f-  sign,  low  spots  by  —  sign. 


Distance 
from  end. 

nigh  or 
low  .spot. 

Height 
of  rail. 

1 

Hardness. 

Distance 
from  end. 

Higli  or 
low  si)ot. 

Height 
of  rail. 

Hardness. 

Inches. 
Initial  end. 

Inches. 

4. 46 

Inches. 

191 . 

+ 

Inches. 

4.42 

27.  80 

4 . 

+ 

4.  37 

20.  99 

2:D . 

4.  42 

33. 15 

17 . 

4.27 

31.30 

•’14 . 

+ 

4.  43 

29.  77 

;il  . 

4.  36 

28.  08 

4.  43 

29.  40 

14 

4.  37 

29.  59 

230 . 

4.  44 

27. 17 

r>7  . 

+ 

4.  40 

30. 14 

245 . 

4.  44 

28.  33 

()S 

4.  38 

4.  39 

20.  51 

25t) . 

-1- 

4.43 

28.88 
26.  83 

32.  31 

78 . 

-f- 

26.  99 

270 . . 

4.  40 

88  . 

4.  38 

28.  68 

277 . 

4.40 

101  .... 

+ 

4.  40 

27.  32 

286 . 

4.  47 

29.77 

115 

4.  38 

20.  83 

295 . 

4.  44 

26.  99 

120 . 

4.  38 

*30.  33 

300 . 

+ 

4. 44 

30.52 

140 . 

4.  43 

35.  39 

322 . 

4.  42 

29.77 

148 . 

4.  42 

27.  80 

338 . 

4.  43 

26.  83 

100 . 

+ 

4.  45 

29.  04 

350 . 

m  + 

Tinal  er 

4.44 

29.  95 

178 . 

4. 42 

25.  88 

354 . 

id. 

*  Excessively  laiuiiiated  in  this  vicinity. 


Head  of  rail  planed  oh  and  liardness  then  determined  and  found 
to  be  14.54. 

STEEL  RAILS.  TRANSVERSE  TESTS. 


The  rails  were  supported  at  the  ends  on  semicylindrical  bearings, 
and  loaded  at  the  middle.  The  usual  distance  apart  for  the  sux3ports 
was  30  inches — the  length  of  section  received  for  testing  in  some  cases 
required  a  shorter  span  to  be  employed,  aud  in  some  instances  longer 
spans  were  tested  for  the  purpose  of  determining  the  relative  dehec- 
tions  for  different  lengths  between  supports. 

Rails  were  loaded  on  the  heads  and  also  on  the  bases,  their  deflec¬ 
tions  observed  and  ultimate  strength  determined. 

The  elastic  limits  were  somewhat  vague  and  uncertain  j  they  were 
established,  however,  at  the  load  beyond  which  the  deflections  showed 
a  progressive  rate  of  increase  under  equal  iucremeuts  of  load. 

The  flber  stresses  were  computed  by  the  formula 


R: 

R: 


PWi  . 


in  which 


41 

:  fiber  stress. 


P=]oad  applied. 

Z=length  between  supports. 
d]=distance  of  mest  remote  fiber  from  neutral  axis. 
I=:moment  of  inertia  of  cross-section. 


The  apparent  moduli  of  elasticity  were  computed  by  the  formula 

h,  = - lu  which 

48  zt  7 

E=modulus  of  elasticity, 
p— load  applied.  ' 
i=length  between  supports. 
zl=detiectiou. 

l=momeut  of  inertia  of  cross-section. 
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The  loads  and  deflections  used  were  tliose  next  below  the  elastic 
limit  where  sets  were  determined,  and  in  the  computations  the  perma¬ 
nent  sets  were  deducted;  the  moduli  of  elasticity,  therefore,  represent 
the  resilience  of  the  rails. 

The  moduli  of  elasticity  of  the  tensile  specimens  taken  from  these  rails 
were  in  the  vicinity  of  29,000,000  to  30,000,000  pounds  per  square  inch. 
It  will  be  observed  that  under  transverse  loads  the  moduli  of  elasticity 
are  very  much  lower,  a  result  which  is  attributed  chiefly  to  the  form  of 
the  rails,  but  in  part  modified  by  the  compression  of  the  end  supports, 
which  would  tend  to  increase  the  deflections,  api)arently. 

Keferring  to  the  individual  tests,  test  No.  89  is  the  test  of  rail  No. 
9.  In  the  original  test,  reported  in  Tests  of  Metals,  1889,  page  442, 
loads  were  applied  to  the  head;  the  maximum  load,  60,000  pounds,  was 
then  applied,  which  on  the  30'^  span  employed  gave  a  fiber  stress  of 
83,600  pounds  per  square  inch.  In  the  present  test  the  rail  was  loaded 
on  the  base,  putting  the  metal  of  the  head  in  a  state  of  tension.  Frac¬ 
ture  occurred  under  86,400  pounds  per  square  inch  fiber  stress. 

There  was  a  significant  ai)pearance  to  the  iractured  surface.  It  pre¬ 
sented  a  granular  appearance,  except  the  metal  near  the  surface  of  the 
head  fractured  with  an  oblique  smooth  surface,  resembling  in  appear¬ 
ance  the  fracture  of  a  sheared  specimen. 

The  abrasive  action  of  the  wheels  on  the  head  of  the  rail  was  ac¬ 
companied  by  a  flow  of  the  metal  and  fins  were  formed  on  both  sides 
of  the  head.  In  describing  the  results  obtained  from  rail  No.  34  the 
peculiarities  of  this  kind  of  fracture  will  be  referred  to  more  at  length. 

Test  No.  58  of  rail  No.  15:  Loads  were  first  aiiplied  to  the  head  of 
the  rail  and  were  increased  to  14,000  pounds  total  load;  then  followed 
a  rest  without  load  of  14  months,  after  which  the  test  was  resumed 
with  the  rail  in  reversed  position,  now  loading  the  base.  After  several 
reversals  the  middle  section  was  heated  to  a  red  heat,  then  followed 
additional  loadings  in  both  positions,  then  a  second  heating  at  nearly 
the  same  temperature  as  before,  and  additional  loadings  in  both  posi¬ 
tions. 

During  the  first  series  of  loadings  the  sets  were  of  small  magnitude 
until  the  elastic  limit  had  been  passed;  but  after  the  sets  caused  by  the 
higher  loads  had  been  given  the  rail  then  the  lower  loads  of  the 
second  series,  with  the  rail  in  reversed  position,  caused  greater  sets 
than  before,  and  notwithstanding  the  intervening  rest  of  14  months. 

The  effect  of  overloading  in  one  direction  was  thus  shown  to  tend  to 
cause  early  and  larger  sets  when  loaded  in  the  reverse  position. 

Heating  the  rail  to  a  red  heat  corrected  this  effect  in  a  measure,  but 
did  not  fully  restore  the  rail  to  its  original  condition  as  regards  taking 
sets. 

Three  tests  were  made  with  rail  No.  21.  In  the  first  test.  No.  80,  the 
load  was  applied  on  the  head.  The  full  strength  was  probably  not 
developed  on  account  of  an  indented  flange,  caused  either  by  the 
abrasion  of  a  spike  or  the  result  of  a  hammer  blow. 

This  defect  was  2  inches  distant  from  the  middle  of  the  specimen  as 
it  rested  on  the  supports,  but  located  the  fracture,  which  began  at  the 
indented  corner,  and  from  these  extended  across  the  rail. 

The  fractured  surface  in  the  vicinity  of  the  top  surface  of  the 
head,  where  tlie  metal  had  flowed  under  the  wheel  pressures,  presented 
an  oblique  sheared  ai)pearauce.  The  breaking  load  was  88,000  pounds. 
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In  test  No.  81  tlie  rail  was  so  placed  that  a  notch  in  one  flange,  1''.40 
long  by  '^83  deep,  came  at  the  middle  of  the  specimen.  The  notch  had 
apparently  been  made  with  a  cold  chisel,  which  left  sharp  corners  to 
the  cnt.  The  breaking  load  was  51,400  pounds,  a  reduction  in  strength 
of  30,000  pounds  from  the  preceding  test. 

In  test  No.  82  the  rail  was  loaded  on  the  base.  The  breaking  load 
was  74,900  pounds.  All  of  the  fractures  of  this  rail  showed  a  disturbed 
condition  of  the  metal  under  the  wheel  pressures,  the  smooth  sheared 
appearance  penetrating  to  a  depth  of  ^^08. 

Two  tests  were  made  with  rail  No.  22.  In  the  flrst  test.  No.  83,  loads 
were  applied  on  the  head,  and  the  maximum  load,  100,000  pounds, 
reached,  after  which  the  rail  was  reversed  and  loaded  on  the  base,  in 
which  position  fracture  occurred  at  97,900  j)ounds. 

In  the  second  test,  No.  84,  the  rail  was  loaded  on  the  base  and  frac¬ 
tured  at  91,200  pounds.  In  each  fracture  there  was  a  smooth  sheared 
appearance  of  the  metal  laying  next  the  top  surface  of  the  head. 

Kail  No.  23,  test  No.  85,  was  subjected  to  alternate  stresses,  and  af¬ 
ter  several  reversals  was  heated  along  the  middle  of  its  length  to  the 
estimated  temperature,  1780^  F. 

‘  The  effect  of  the  previous  overloading  when  the  rail  was  reversed  in 
position  was  shown  by  the  tendency  to  develop  sets  under  low  loads 
as  before  observed. 

After  two  reversals  and  an  interval  of  rest  of  5J  minutes,  the  sets 
were  smaller  during  the  next  series  of  loadings.  There  was  also  a 
marked  diminution  in  the  magnitude  of  the  sets  following  the  anneal¬ 
ing  at  17800  F. 

The  ultimate  strength  of  the  rail  was  determined,  but  without  frac¬ 
ture  of  the  metal,  the  flanges  buckled  and  lateral  deflection  occurred. 

Kail  No.  29,  test  No.  64,  was  subjected  to  alternate  stresses,  and 
with  an  intervening  period  of  rest.  The  characteristic  features  ob¬ 
served  in  other  overloaded  rails  were  repeated  in  this  test. 

After  once  overloading,  the  rail  developed  early  and  larger  perma¬ 
nent  sets  when  the  loads  A^ere  reversed,  but  after  a  number  of  repeti¬ 
tions  of  stresses  the  sets  eventually  became  much  smaller.  Thus  we 
observe  that  when  the  rail  was  first  loaded  with  50,000  pounds  on  the 
head  there  was  a  set  of  '^3840,  and  when  reversed  in  position  and 
loaded  on  the  base  the  same  load  caused  a  set  of  '^4268,  but  under  the 
last  two  loadings  of  the  series  the  sets  were  'M237  and  'M600,  caused 
by  loads  of  50,000  pounds  on  the  base  and  head,  respectively. 

There  was  a  marked  effect  of  the  rest  of  four  months  on  the  sets 
when  the  test  was  resumed,  whereas  the  set  increased  ^'.0152  between 
the  loads  10,000  pounds  and  20,000  pounds  just  preceding  the  interval 
of  rest;  an  equal  increment  of  load,  between  20,000  pounds  and  30,000 
pounds,  after  the  rest,  caused  an  increase  in  the  set  of  only  '^0022. 
These  loads  were  applied  to  the  head  of  the  rail  in  each  instance. 

While  this  appears  to  indicate  a  tendency  on  the  part  of  the  metal  to 
recover  from  the  effect  of  overloading,  the  sets  still  remaining  low  after 
several  reversals  of  stresses  not  exceeding  35,000  pounds,  unfortunately 
it  can  not  be  said  that  the  restoration  was  yet  complete.  The  applica¬ 
tion  of  higher  stresses  caused  a  return  of  larger  sets. 

Phenomena  of  this  class  are  thought  to  have  an  intimate  bearing  on 
the  solution  of  questions  relating  to  the  ultimate  endurance  or  deter¬ 
mination  of  metals,  and  a  consideration  of  these  phenomena  bring  into 
prominence  practical  questions  relating  to  the  effect  of  different  meth¬ 
ods  of  straightening  new  rails. 
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Rail  No.  30,  test  No.  65,  was  first  loaded  up  to  20,000  pounds  on  the 
base  for  the  purpose  of  comparing  the  deflections  when  thus  loaded 
with  the  deflections  when  loaded  on  the  head. 

Deducting  the  permanent  sets,  and  the  deflections  were  ''.0397  and 
".0385  when  loaded  on  tlie  base  and  head  respectively;  thus  showing 
the  greater  deflection  when  loaded  on  the  base. 

Other  tests  have  shown  the  opposite  result,  tbe  deflections  greater 
when  loaded  on  the  head. 

A  section  of  this  rail,  in  test  No.  74,  fractured,  displaying  the  smooth 
sheared  appearance  next  the  top  surface  of  the  head  previously  re¬ 
ferred  to. 

In  test  No.  75,  another  section  of  the  same  rail  fractured,  beginning 
at  a  drilled  hole  through  the  web.  The  hole  was  located  4J  inches 
from  the  middle  of  the  length  of  the  specimen. 

Rail  No.  32,  test  No.  66,  was  subjected  to  alternate  stresses,  and  a 
very  extensive  series  of  micrometer  observations  taken  to  show  the 
deflections  and  sets  which  resulted  therefrom. 

The  subjoined  table  is  arranged  to  show  the  sets  which  occurred 
when  the  rail  was  loaded  on  the  head  as  modified  and  affected  by  each 
intervening  load  on  the  base. 

Thus  the  first  loading  given  the  rail  was  on  the  base,  when  50,000 
pounds  was  applied,  which  load  caused  a  set  of  ".0005.  This  load  was 
within  the  elastic  limit  of  the  metal;  hence  when  the  rail  was  reversed 
in  position  and  loaded  upon  the  head,  the  sets  did  not  begin  to  appear 
until  50,000  pounds  had  be^n  reached,  when  the  set  was  ".0008. 

The  elastic  limit  was  60,000  pounds  total,  or  61,810  pounds  per  square 
inch  maximum  fiber  stress.  When  this  load  was  released  to  the  initial 
load,  the  set  was  ".0028.  Loads  were  continued  on  the  head  up  to- 
90,000  pounds,  which  caused  the  set  to  reach  ".1068. 

This  disturbance  produced  a  marked  effect  when  the  rail  was  re¬ 
versed  and  loaded  on  the  base,  for  a  load  of  20,000  pounds  on  the  base 
now  caused  the  set  ".0111,  whereas  before  disturbing  the  metal  50,006- 
pounds’  load  had  only  caused  a  set  of  ".0005. 

As  succeeding  higher  loads  were  applied  to  the  base  the  sets  in¬ 
creased,  reaching  ".3105,  the  greatest  observed  after  100,000  pounds, 
load. 

The  effect  of  gradually  increasing  loads  on  the  base  when  the  rail 
was  reversed  and  loaded  in  the  opposite  direction  is  shown  in  the 
table  by  the  gradual  increase  of  sets  under  the  loads  10,000  pounds 
and  20,000  pounds,  and  under  the  higher  loads  which  were  eventually 
reached. 

After  reaching  100,000  pounds  the  repetition  of  this  stress  did  not 
cause  an  increase  in  the  magnitude  of  the  sets,  but,  on  the  other  hand, 
there  was  a  falling  off*  in  the  total  amount  observed. 

A  rest  of  3  months  27  days  caused  a  marked  temporary  reduction  in 
the  sets,  which  was  followed  by  higher  sets  when  the  loadings  were  re¬ 
sumed;  still  the  sets  did  not  again  reach  their  maximum  values. 

The  significance  of  this  behavior  ot  the  metal  to  endure  repeated 
stresses  without  increase  of  sets,  disiflaying,  in  fact,  a  tendency  to¬ 
wards  diminished  sets  under  a  constant  maximum  load,  is  of  unusual 
importance. 

Taken  in  connection  with  the  fact  that  the  continued  applicatmn  of 
such  loads  will  eventually  rupture  the  metal,  the  deduction  follows 
that  an  old  rail  which  has  been  repeatedly  overstrained  might  be  ex¬ 
pected  to  fracture  without  displaying  an  increase  in  permanent  sets. 


SETS  CAUSED  BY  ALTEBX ATE  LOADS  ON  BASE  AND  HEAD  OF  RAIL.  TABULATED  TO  SHOJV  THE  SETS  CAUSED  BY  LOADS 

ON  THE  HEAD  AFTER  EACH  APPLICATION  OF  LOAD  ON  THE  BASE. 
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Rail  Ho.  34. — In  test  Ho.  67  the  end  supports  were  placed  54'',  42", 
and  30"  apart  successively,  and  deflections  nieasured  in  each  position 
when  loaded  on  the  head  and  on  tlie  base. 

The  deflections  were  relatively  greatest  with  the  least  span — that  is, 
the  deflections  did  not  vary  directly  as  the  cube  of*  the  spans,  but  as 
the  distance  between  supports  was  diminished  the  deflections  appeared 
to  increase  proportionally.  • 

The  relative  influence  of  the  end  bearings  as  affecting  the  apparent 
deflections  would  decrease  with  increase  of  the  span. 

The  modulus  of  elasticity  when  com])uted  from  the  data  of  the  54" 
span,  the  load  being  applied  to  the  head  of  the  rail,  was  25,370,000 
pounds  per  square  inch  against  21,5(i0,000  imunds  per  square  inch,  the 
apj)arent  value  when  loaded  on  the  30"  span. 

After  observing  the  deflections  at  different  spans  when  the  rail  was 
loaded  on  the  head,  the  span  being  30"  at  the  time,  the  stress  was  in¬ 
creased  to  80,000  pounds  total  load,  then  the  rail  was  reversed  and 
loaded  on  the  base.  At  76,000  pounds  fracture  occurred. 

The  apxiearance  of  the  fractured  surface  was  granular,  except  the 
metal  near  the  top  surface  of  the  head,  which  presented  a  smooth, 
sheared  ax')pearance  to  a  depth  of  about  ".05. 

In  test  Ho.  68  the  load  was  aiijilied  to  the  base  of  the  rail. 

Fracture  occurred  at  61,770  pounds  per  square  inch  maximum  fiber 
stress,  which  it  will  be  observed  is  much  below  the  strength  of  any  of 
the  tensile  specimens  taken  from  this  rail. 

The  appearance  of  the  fractured  surface  was  the  same  as  before 
described. 

In  test  Ho.  92  the  top  surface  of  the  head  had  been  planed  off  and  the 
corners  rounded,  reducing  the  height  of  the  rail  about  ".20,  where  the 
most  metal  was  removed,  and  on  the  lower  side  of  the  head  about  ".10. 

This  apjDareutly  removed  the  metal  which  had  been  directly  disturbed 
by  the  wheel  jiressures  on  the  head  of  the  rail,  for  the  remaining  metal 
now  displayed  toughness  and  ductility. 

The  rail  bent  through  an  angle  of  37°  without  fracture  with  the  head 
being  on  the  tension  side  of  the  bend. 

In  test  Ho.  93  the  rail  was  bent  througli  an  angle  of  50°  without 
fracture  with  the  base  on  the  tension  side  of  the  bend. 

In  tests  Hos.  69  and  70  the  former  was  loaded  on  the  base  and  frac¬ 
tured  in  a  brittle  manner  under  63,000  x^ounds,  while  the  latter  sus¬ 
tained  99,800  x^ounds,  when  it  failed  by  continuing  to  bend,  the  metal 
not  rux^turing. 

In  test  Ho.  71  a  section  of  rail  was  used  which  had  granular  fractures 
at  each  end,  which  had  been  caused  by  bending  with  the  head  on  the 
tension  side,  the  fractures  having  been  caused  without  apxneciable  per¬ 
manent  deflection  xireceding  rupture.  In  this  test  the  bending  was  done 
in  the  reverse  direction,  the  load  being  apx^lied  to  the  head. 

The  rail  bent  through  an  angle  of  25°,  when  a  crack  was  started  in 
one  flange  at  a  place  where  a  sx)ike  had  worn  away  the  metal,  making 
a  notch  about  ".10  deep. 

Another  xhece.of  this  rail,  test  Ho.  72,  had  the  head  xdaned  oft*,  re¬ 
moving  part  of  the  metal  aft*ected  by  the  wheel  pressures,  but  leaving 
at  the  corners  some  of  the  disturbed  metal,  the  x)resence  of  which  metal 
ax^pareutly  caused  a  brittle  fracture.  Tlie  load  was  axffilied  to  the  base. 

One  of  the  ends  was  taken  after  fracture,  its  corners  rounded,  when 
it  then  bent  through  au  angle  of  40°  without  fracture. 

The  head  was  cut  oft*  the  other  fractured  end,  taking  a  cut  along  the 
web,  the  corners  of  the  head  rounded,  and  it  was  then  bent  through  60^ 
without  fracture. 
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The  top  surface  of  tlie  head  was  on  the  tension  side  of  the  bend. 

In  a  similar  manner  the  head  was  cut  off  from  the  section  of  rail  used 
in  test  No.  73,  leaving  the  top  surface  untouched.  This  was  bent  with 
the  top  on  the  tension  side.  A  brittle  fracture  followed. 

In  test  No.  13h  the  head  of  the  rail,  which  had  been  cut  off  by  a  cut 
taken  along  the  web  as  in  the  other  instances,  was  exposed  to  a  high  scal¬ 
ing  heat,  and,  after  cooling,  the  piece  of  head  was  bent  through  an  an¬ 
gle  of  58^  without  fracture,  the  top  surface  being  on  the  tension  side. 

The  flow  of  the  metal  in  the  head  of  rail  No.  34  took  place  in  both 
directions,  forming  a  fin  on  the  inside  and  on  the  outside.  Along  the 
middle  of  the  top  surface  the  head  was  concave  and  showed  the  flat¬ 
tened  edges  of  flaky  metal. 

The  part  of  the  fracture  lying  next  the  top  surface  of  the  head, 
which  is  described  as  having  an  oblique  sheared  appearance,  took,  in 
each  case,  an  inclination  from  the  direction  the  traffic  passed  over  the 
rail. 

It  is  apparent  that  those  rails  which  had  endured  much  distortion  of 
the  metal  of  the  heads  under  the  wheel  pressures  were  consequently  in 
a  w^eakened  and  brittle  condition  when  exposed  to  loads  bending  them 
with  the  head  on  the  tension  side,  although  when  bent  in  the  reverse 
direction  they  displayed  greater  strength  and  toughness. 

The  restoration  of  the  section  of  head  of  rail  No.  34,  by  exposure  to 
a  high  scaling  heat,  indicates  that  the  brittle  condition  does  not  require, 
necessarily,  the  presence  of  incipient  fractures. 
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No.  89. 

Rail  No.  9. 

^Part  of  brand  in  sight,  Landore  Siemen.’^ 

Supplementary  test  (see  Report  of  Tests  of  Metals,  1889,  page  442,  for 
original  test):  Height,  3''.85j  width  of  base,  3''.785  weight  per  yard, 
58.9  pounds. 

Ends  supported  22'M  apart. 

Loaded  on  base  at  the  middle. 


Applied  loads. 

Successive 

deflections. 

Deflection 

sets. 

Total. 

Maximum 
fiber  stress. 

Deflections. 

Remarks. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2,  000 

2, 060 

0. 

0. 

0. 

Initial  load. 

10,  000 

10, 320 

.01 

.01 

20,  000 

20,  630 

.03 

.02 

30, 000 

30,  950 

.04 

^  .01 

40,  000 

41,260 

.05 

.01 

50,  000 

51,  580 

.08 

.03 

55,  000 

56,  730 

.09 

.01 

60, 000 

61,  890 

.12 

.03 

65, 000 

67,  050 

.17 

.05 

70, 000 

72,  210 

.25 

.08 

75, 000 

77, 360 

.36 

.11 

80, 000 
84, 180 

82, 520 
86,  400 

.46 

-  .10 

Ultimate  strength. 

Granular  appearance,  radiating  froin  the  top  of  the  head.  The  metal 
at  the  top  surface  of  the  head  to  a  depth  of  ^'.04  to  '^06  had  a  smooth 
sheared  appearance. 

The  metal  had  flowed  under  the  wheel  pressures  and  had  formed  a 
fin  on  each  side  of  the  head. 
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No.  58. 

Steel  Rail  No.  15. 

McClure  section  (Mark,  5602)  rolled  by  the  North  Chica^s^o  Rolling 
Mill  Oompany,  Chicago,  Ill.:  Height,  width  of  base,  5"j  weight 

per  yard,  83J  pounds. 

Ends  suiiported  30'^  apart. 

Loaded  on  head  at  the  middle. 


Apxilied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Founds. 

Inch. 

Inch. 

Inch. 

2,000 

1,  320 

0. 

0. 

0. 

Initial  load. 

10,  000 

6, 620 

.0093 

.0093 

.0004 

20, 000 

13, 240 

.  0193 

.  0100 

30,  000 

19, 860 

.0289 

.0096 

40,  000 

26,  480 

.0379 

.0090 

.0008 

50,  000 

33, 100 

.0470 

.0091 

()0,  000 

39,  720 

.  0560 

,  0090 

% 

70,  000 

46,  340 

.  0650 

.0090 

80,  000 

52,  9()0 

.  0735 

.0085 

.  0011 

00,  000 

59,  580 

.  0833 

.  0098 

.  0026 

92,  000 

60,  910 

.  0851 

.0018 

- 

94, 000 

62,  230 

.0871 

.0020 

96,  000 

63,  550 

.  0891 

.0020 

98,  000 

64,  880 

.  0912 

.0021 

100, 000 

66,  200 

.0933 

.  0021 

.0038 

E  =20,910,000. 

102,  000 

67,  530 

,0957 

.  0024 

104, 000 

68, 850 

.0979 

.0022 

106,  000 

70, 170 

.1002 

.0023 

108,  000 

71,500 

.  1024 

.0022 

Elastic  limit. 

110, 000 

72,  820 

.1050 

.0026 

.  0062 

112, 000 

74, 150 

.1077 

.  0027 

114, 000 

75,  480 

.1100 

.  0023 

116,  000 

76,  800 

.1127 

.0027 

Scale  starts  off. 

118, 000 

78,120 

.1157 

.0030 

120,  000 

79,  440 

.  1188 

.0031 

.0108 

122,000 

80,  770 

.1223 

.0035 

124,  000 

82,  090 

.1259 

.0036 

126,  000 

83,  720 

.1323 

.0064 

128,  000 

84,  740 

.1428 

.0105 

- 

130,  000 

86,  060 

.1540 

.0112 

.  0360 

132,  000 

87,  390 

.1695 

.0155 

134,  000 

88,  710 

.1942 

.  0247 

136,  000 

90,  040 

. 2050  - 

.0108 

138,  000 

91, 360 

.2125 

.0075 

( 

.2360 

.0235 

140,  000 

92,  680  < 

.  2478 

.0118 

After  5  minutes. 

.  2520 

.0042 

.1205 

After  10  minutes. 

Rail  removed  from  machine  and  rested  14  months. 

Tested  in  reversed  position,  the  load  heing  applied  to  the  base  of  the  rail  at  the  middle  of  its 

length. 

2,  000 

1,320 

0. 

0. 

0. 

Initial  load. 

10,  000 

6,  620 

.0095 

.0095 

,0003 

— 

20, 000 

13,  240 

.0200 

.0105 

.  0005 

- 

30,  000 

19,  860 

.0298 

.  0098 

.0007 

40, 000 

26,  480 

.  0395 

.0097 

.0010 

50,  000 

33, 100 

.0498 

.0103 

.0021 

60, 000 

39,  720 

.  0610 

.0112 

.0045 

70, 000 

46, 340 

.0745 

.0135 

.  0092 

80,  000 

52,  960 

.0910 

.0165 

.0168 

90, 000 

59,  580 

.1110 

.0200 

. 0277- 

100,  000 

66,  200 

.1367 

.0257 

.0440 

Load  released  and  rail  again  reversed  in  position  and  loaded  on  the  head  at  the  middle. 

2,  000 

1,320 

0. 

0. 

0. 

Initial  load. 

10,  000 

-  6,  620 

.0104 

.0104 

,0011 

20,  000 

13,  240 

.0217 

.0113 

.0022 

•  30,000 

19, 860 

.  0328 

.0111 

.0031 

40,  000 

26,  480 

.0436 

.0108 

.0043 

.50,  000 

33, 100 

,0545 

.0109 

.0058 

60,  000 

39,  720 

,0658 

.0113 

.0075 

70,  000 

46,  340 

.  0770 

.0112 

.0097 

80, 000 

52,  960 

.0887 

.  0117 

.0125 

90, 000 

59,  580 

.1010 

.0123 

.0158 

100, 000 

66,  200 

.1143 

.0133 

.0198 

Rail  again  reversed  in  position,  and  loaded  on  the  base  at  the  middle. 
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IS'o.  58 — Ooiitinued. 


Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets.' 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds, 

Inch. 

Inch. 

Inch. 

2.  000 

1,  320 

0. 

0. 

0. 

Initial  load. 

10, 000 

6,  620 

.0100 

.0100 

.0010 

20,  000 

13,  240 

-  .0217 

.0117 

, 0019  • 

30, 000 

19, 860 

.0323 

.  0106 

.  0029 

40, 000 

26, 480 

.0427 

.0104 

.0039 

50, 000 

,  33,100 

.0535 

.  0108 

.  0054 

60,  000 

39, 720 

.0644 

.0109 

.0072 

70, 000 

46,  340 

.0757 

.011.3 

.0093 

80, 000 

52,  960 

.0875 

.0118 

.0124 

90,  000 

59, 580 

,1002 

.012^ 

.0164 

100,  000 

66,  200 

.1170 

.0168 

.0238 

Rail  removed  from  machine  and 

middle  section  of  its  length  about  10",  heated  red  hot.  Al- 

lowed  to  cool  gradually  until  the  color  had  left  it,  then  cooling  was  liastened  with  water. 

Rail  reversed  in 

position,  loading  on  the  head  at  the  middle. 

2, 000 

1,320 

0. 

0. 

0. 

Initial  load. 

10,  000 

6,  620 

.0098 

.0098 

.0007 

20,  000 

;3, 240 

.0207 

.0109 

.  0012 

30, 000 

19, 860 

.0311 

.0104 

.0014 

40,  000 

26,  480 

.0407 

.0096 

.  0017 

.50,  000 

33, 100 

.  0505 

.0098 

.  0018 

00, 000 

39,  720 

.  0597 

.0092 

.0022 

70,  000 

46,  340 

.0690 

,0093 

.  0028 

80,-  000 

52,  960 

.0790 

.0100 

.0034 

90, 000 

59,  580 

.0890 

.0100 

.0047 

100, 000 

66,  200 

.1000 

.0110 

.0063 

Reversed  in  position  and  loaded  on  the  base  at  the  middle 

2,  000 

1,  320 

0. 

0. 

0. 

Initial  load. 

10, 000 

6,  620 

.0100 

.0100 

.  0011 

20,  000 

13,  240 

.0219 

.0119 

.  0022 

30, 000 

19,  860 

.0328 

.0109 

.0046 

40, 000 

26, 480 

.  0437 

.0109 

.  0052 

50,  000 

33, 100 

.0542 

.  0105 

.  0065 

60,  000 

39,  720 

.  0640 

.  0098 

.0072 

70,  000 

46,  340 

.0736 

.0096 

.0077 

80,  000 

52, 960 

.0834 

,0098 

.  0086  , 

90,  000 

59, 580 

.0934 

.0100 

.0098 

100,  000 

66,  200 

.1043 

,0109 

.0117 

Rail  removed  from  machine  and  middle  of  its  length  heated  to  nearly  the  same  temperature  as 


before,  and  allowed  to  cool  slowly  in  hot  ashes.  Test  resumed  after  16  hours. 

Reversed  in  position  and  loaded  on  the  head  at  the  middle. 

2,  000 

1,320 

0. 

0. 

0. 

Initial  load. 

10, 000 

6,  620 

.0097 

.0097 

.0005 

20, 000 

13, 240 

.0206 

.0109 

.0007 

30,  000 

19,  860 

.0307 

.  0101 

.0010 

40, 000 

26,  480 

.0402 

.0095 

.0011 

50,  000 

33, 100 

.0498 

.  0096 

.0013 

60,  000 

39, 720 

.0590 

.0092 

.0015 

70,  000 

46,  340 

.0683 

.0093 

.  0017 

80, 000 

52,  960 

.0778 

.0095 

.  0024 

90,  000 

59,  580 

.0877 

.  0099 

.  0035 

100, 000 

66, 200 

.0985 

.0108 

.0052 

Reversed  in  position  and  loaded  on  the  base  at  the  middle. 

2,  000 

1,320 

0. 

0. 

0. 

Initial  load. 

10,  000 

6,  620 

.0102 

.0102 

.0009 

20,  000 

13, 240 

.0215 

.0113 

.0016 

30,  000. 

19,  860 

.0318 

.0103 

. 0022. 

40, 000 

26, 480 

.0415 

.0097 

.0028 

50, 000 

33, 100 

.0513 

.0098 

.0035 

60,  000 

39, 720 

.0608 

.0095 

.  0040 

70,  000 

46,  340 

.0706 

.0098 

.  . 0047 

800, 00 

52, 960 

.0799 

.0093 

.0055 

90,  000 

59,  580 

.0899 

.0100 

.0067 

100,  000 

66, 200 

.1009 

.0110 

.0085 

- 

Reversed  in  position  and  loaded  on  the  head  at  the  mjddle. 
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STEEL  RAILS 


No.  58 — Ooutinued. 


Applied  loads. 

Deflections. 

Sticcessive 

deflections. 

Deflection 

sets. 

Remarks. 

Tedal. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2,  000 

1,320 

0. 

0. 

0.  . 

Initial  load. 

10, 000 

6,  620 

.0100 

.0100 

.0008 

20, 000 

13,  240 

.0211 

.0111 

.0013 

30, 000 

19, 860 

.0317 

.0106 

.0020 

40, 000 

26,  480 

.0417 

.0100 

.0026 

50,  000 

33,  ]<40 

.  0518 

.0101 

.0032 

60, 000 

39, 720 

.  0615 

.0097 

.0040 

- 

70, 000 

46,  340 

.0712 

.  0097 

.0048 

80,  000 

52,  960 

.0810 

.  0098 

.0056 

90, 000 

59,  580 

.  0908  * 

.0098 

-  .0065 

100, 000 

66,  200 

.1012 

.0104 

.0078 

no,  000 

72,  820 

.1135 

.  0123 

120,  000 

79, 440 

.1300 

.0165 

130, 000 

86, 060 

.2275 

.  0975 

.1015 

Scale  starts. 

Reversed  in  position  and  loaded  on  the  base  at  tbe  middle. 

2, 000 

1,  320 

0. 

0. 

0. 

Initial  load. 

10, 000 

6, 620 

.0115 

.0115 

.0023 

20,  000 

13, 240 

.0257 

.0142 

.0056 

30, 000 

19, 860 

.0391 

.0134 

.  0095 

40,  000 

26, 480 

.0533 

.0142 

.0133 

50,  000 

33, 100 

.0683 

.0150 

.0199 

Reversed  in  position  and  loaded  on  the  bead  at  the  middle. 

2.  000 

1,320 

0. 

0. 

0. 

Initial  load. 

10,  000 

6,  620 

.0099 

.0099 

.0010 

20,  000 

13, 240 

.0216 

.0117 

.0014 

30, 000 

19, 860 

.0315 

.0099 

.0018 

40,  000 

26,  480 

.0421 

.0106 

.0024 

50,  000 

33, 100 

.0520 

.0099 

.  0030 

60,  000 

39,  720 

.0615 

.0095 

.0038 

70, 000 

46,  340 

.0719 

.0104 

.0045 

■ 

80,  000 

52,  960 

.0820 

.0101 

.0056 

90,  000 

59, 580 

.0925 

.0105 

.  0071 

100, 000 

66,  200 

.1040 

.0115 

.0089 

Test  discontinned. 

No.  78. 

Steel  Rail  No.  18. 

Branded  Barrow  Steel  1868  •• 

Heig'litj  4''. 

Width  of  base,  3''.75. 

Weight  per  yard,  54.5  pounds. 

Supported  at  ends  30'^  apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

Inch. 

% 

Inch. 

Inch. 

2,000 

2,  750 

0. 

0. 

0. 

Initial  load. 

4,  000 

5,  490 

.  0052 

.0052 

6,  000 

8,  240 

.0100 

.0048 

8,  000 

lO;  980 

.0143 

.  0043 

10,  000 

13, 730 

.0185 

.  0042 

.0007 

12,  000 

16, 480 

.0238 

.0053 

• 

14, 000 

19,  220 

.0267 

.  0029 

16.  000 

21,  970 

.0310 

.0043 

' 

18, 000 

24,  710 

.0352 

.0042 

20, 000 

27,  460 

.0393 

.0041 

.0008 

22,  000 

30,  210 

.  0435 

.0042 

* 

24, 000 

32,  950 

.0478 

.  0043 

26, 000 

35, 700 

.0523 

.0045 

c7)"a  /S. 
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No.  78 — Continued. 


Applied  loads. 

Successive 

deflections. 

Deflection 

sets. 

Total. 

Maximum 
fiber  stress. 

Deflections. 

Eemarks. 

Pounds. 

Pounds. 

Inches. 

Inch. 

Inch. 

28, 000 

38, 440 

.0559 

.0036 

E  =  24, 030, 000. 

30,000 

41, 190 

.0600 

.0041 

.0009 

32.000 

43, 940 

.  0640 

.0040 

34, 000 

46,  680 

.0680 

.0040 

36, 000 

49,  430 

.0720 

.0040 

38, 000 

52, 170 

.0760 

.0040 

* 

40, 000 

54,  920 

.0801 

.0041 

.0017 

Elastic  limit.  • 

42,  000 

57,  670 

.0845 

.0044 

44, 000 

60, 410 

.0892 

,0047 

46,  000 

63, 160 

.0932 

.0040 

48,  000 

65,  900 

.0975  * 

.0043 

50,000 
10,  000 
52, 000 

68,  650 
13, 730 

.1025 

.0050 

.0042 

. 

Eested  under  this  load  14  hours. 

71,  400 

.1062 

.0037 

54,000 

74, 140 

.1113 

.0051 

• 

56,  000 

76,  890 

.1165 

.  0052 

58, 000 

79,  630 

.  1228 

.0063 

60,  000 

82, 380 

.  1296 

.0068 

.0122 

62,  000 

85, 130 

.1385 

.0089 

64,  000 

87,  870 

.1492 

.0107 

66,  000 

90,  620 

.  1832 

.0340 

68,  000 

93, 360 

.2332 

.0500 

70,  OOO 

96,  no 

.3095 

.0763 

.1668 

72,  000 

98,  860 

.37 

.0605 

74, 000 

101,  600 

.  46 

.09 

Sustained  this  load  10  minutes. 

76, 000 

104,  350 

.50 

.04 

78, 000 

107,  090 

.61 

.11 

80, 000 

109, 840 

.70 

.09 

82,  000 

112, 590 

.82 

.12 

84,  000 

115,  330 

.96 

.  14 

86,  000 

118,  080 

1. 10 

.14 

88, 000 

120,  820 

1.  27 

.17 

90,  000 

123,  570 

1. 48 

.21 

92, 000 

126,  320 

1.  78 

.30 

94,  000 
100, 000 

129, 060 
137, 300 

2.11 

.33 

2.  30 

r 

L.eversed  and 

loaded  on  b 

ase. 

2,  000 

2,  750 

0. 

0. 

0. 

Initial  load.  ' 

20,  000 

27, 460 

i  .09 

.09 

30, 000 

41, 190 

.14 

.05 

40, 000 

54, 920 

.24 

.10 

50,  000 

68,  650 

.37 

.13 

60,  000 

82,  380 

.57 

.20 

\ 

70, 000 

96,  no 

.76 

.19 

80,  000 

109,  840 

1.00 

.24 

,  90,  000 

-  123,  570 

1. 55 

.55 

100,  000 

137, 300 

2. 47 

.92 

Eail  is  now  nearly  straight  along 
the  head. 

103,  000 
103, 480 

141, 420 
142,  080 

•2. 99 

.52 

Ultimate  strength. 

A  piece  1"A^  long  was  detached  from  the  top  of  the  rail  opiJosite  the 
middle  plunger. 


Appearance,  granular,  radiating  from  the  end  of  the  detached  piece, 
which  was  3''  from  the  center  of  the  middle  plunger. 

There  were  no  indications  of  shearing  effect  from  ,wheel  pressures  at 
the  surface  of  the  head. 
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STEEL  FAILS 


No.  79. 

Rail  No.  18. 

Another  section  of  same  rail  as  No.  78. 
Ends  supported  30'^  apart. 

Loaded  on  base  at  the  middle. 


Applied  loads. 

Successive 

deflections. 

Deflection 

sets. 

Total. 

Maximum 
fiber  stress. 

• 

Deflections. 

Remarks. 

Pounds. 
2,  000 
20,  000 

Pounds. 

2,  750 
27, 460 
41, 190 
54, 920 
68,  650 
82,  380 
89,  250 

Inches. 

0. 

.03 

Inch. 

0. 

.03 

Inch. 

0. 

Initial  load. 

30,  000 
40, 000 
50.  000 

.05 

.  02 

.08 

.  03 

.10 

.02 

60^000 
65,  000 
70,  000 
72,  000 
74, 000 

.13 

.  03 

.18 

.05 

96^  no 

98,  860 
■  101, 600 
104, 350 
107,  090 
109,  840 
112, 590 
115,  330 
118, 080 
120,  820 
123, 570 

.30 

.12 

_  ' 

.37 

.  07 

.43 

.06 

76,  000 

.50 

.  07 

s. 

78,'  000 
80,  000 
82,  000 
84,  000 
86,  000 
88,  000 
90, 000 

.58 

.  08 

.68 

.  10 

.77 

.09 

.88 

.11 

.13 

•  1.01 

1. 15 

.  14 

1.36 

.21 

9i;  850 

126,  no 

Ultimate  strength. 

Granular  appearance,  radiating  from  top  surface  of  the  rail 
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No.  80. 


Steel  Kail  No.  21. 

Branded  S.  Co.,  1879.”* 

Heiglit,  3".93;  width  of  base,  3'^78;  weight  per  yard,  58  pounds. 
Ends  sui)ported  30 apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets.^ 

Eemarks. 

Total. 

Maximum 
fiber  stress. 

Founds. 

Pounds. 

Inches. 

Inch. 

Inch. 

2, 000 

2, 570 

0.  ^ 

0. 

0. 

Initial  load. 

4,  000 

5, 140 

.0053 

.  0053 

6,  000 

7,710 

.0100 

.0047 

8,000 

10, 280 

.0148 

.  0048 

10,  000 

12,  850 

.0191 

.  0043 

.0010 

12,  000 

15,420 

.  0238 

.0047 

14,  000 

17, 900 

.0282 

.  0044 

16, 000 

20,  560 

.  0327 

.0045 

18,  000 

23, 130 

.0370 

.  0043 

20,  000 

25, 700 

.0413 

.0043 

.0019 

22, 000 

28,  270 

.0458 

0045 

24, 000 

30,  840 

.  0503 

c  0045 

2(),  000 

33,410 

.  0545 

.  0042 

28, 000 

35,  980 

.0586 

.0041 

30, OOO 

38,  550 

.0630 

».0044 

.  0023 

E  =:  22,010,000. 

32,  000 

41, 120 

.  0670 

.  0040 

> 

34, 000 

43,  690 

.0715 

.0045 

36,  000 

46,  260 

.0757 

.  0042 

38, 000 

48,  830 

.0798 

.0041 

40,  000 

51,  400 

.  0840 

.  0042 

.0037 

Elastic  limit. 

42,  000 

53, 970 

.0885 

.  00 15 

44,  000 

56,  540 

.  0929 

.  0044 

46,  000 

59, 110 

.  0981 

.  0052 

48,  000 

61,680 

.1043 

.  0062 

.50,  000 

64;  250 

.1113 

.  0070 

.0118 

52,  000 

66,  820 

.  1220 

.0107 

54,  000 

69.  390 

.  1500 

.  0280 

56,  000 

71,  960 

.1880 

.  0380 

58,  000 

74, 530 

.2097 

.  0217 

60,*e00 

77,100 

.2460 

.  0363 

.1240 

62,000 

79, 670 

.27 

.  0240 

64,  000 

82,  240 

.34 

.07 

66,  000 

84,  810 

.40 

.06 

68,  000 

87,  380 

.47 

.07 

70.  000 

89, 950 

.52 

.05 

72,  000 

92, 520 

.61 

.  09 

74, 000 

.  95,  090 

.69 

.08 

76,  000 

97, 660 

.78 

.09 

78,  000 

100,  230 

.86 

.08 

80,  000 

102,  800 

..98 

.12 

82, 000 

105,  380 

1.08 

.  10 

84,  000 

107,  9.50 

1.21 

.13 

86,  000 

1 10, 520 

1. 42 

.21 

88,  000 

113, 090 

Ultimate  strength. 

Fracture  began  at  lower  corner  of  one  flange  of  the  base,  2"  from 
middle  of  s^ian,  at  a  iilace  where  the  metal  had  been  indented  ".08 
across  the  corner. 

The  fracture  was  granular,  radiating  from  the  indented  corner. 

At  the  surface  of  the  head  and  for  a  depth  of  ".02  to  ".04  the  frac¬ 
ture  presented  a  sheared  appearance  and  showed  where  the  metal  had 
flowed  laterally  under  the  wheel  iiressures. 
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STEEL  RAILS. 


No.  81. 


Bail  No.  21. 


Notch  in  base  of  rail,  in  one  flange  1".40  long  in  direction  of  length 
of  rail  by  ".83  deep.  , 

This  notch  was  cut  in  flange,  apparently  by  means  of  a  cold  chisel. 
Height,  3".93;  width  of  base  adjacent  to  notch,  3".78. 

Supported  at  ends  30"  apart. 

Loaded  on  head  at  the  middle  at  a  place  opposite  to  notch  in  the 
base. 


Applied  loads. 

Successive 

deflections. 

Deflection 

sets. 

. 

Total. 

Maximum 
fiber  stress. 

Deflections. 

Remarks. 

Pounds. 

2, 000 
20, 000 
30, 000 
40, 000 
45, 000 
50,  000 
51, 400 

Pounds. 

2, 570 
25, 700 
38,  550 
51, 400 
57,  830 
64, 250 
66,  050 

Inch. 

0. 

.04 

Inch. 

0. 

.04 

Inch. 

0. 

Initial  load. 

.07 

.  03 

.  10 

.03 

.11 

.01 

.14 

.03 

Ultimate  strength. 

Fracture  granular,  radiating  from  the  notch  in  the  base.  Sheared 
appearance  next  surface  of  the  head. 


No.  82. 
Bail  No.  21. 


Height,  3".93;  width  of  base,  3".78. 
Supported  at  ends  30"  apart. 
Loaded  on  base  at  the  middle. 


Applied  loads. 

Successive 

deflections. 

Deflection 

sets. 

Remarks.' 

Total. 

Maximum 
fiber  stress. 

Deflections. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2, 000 
20,  000 

2,  570 

0. 

0. 

0. 

Initial  load. 

25,  700 

.04 

.04 

30, 000 

38, 550 

.06 

.02 

40,  000 

51,400* 

.08 

.02 

45, 000 

57,  8.10 

.10 

.02 

50,  000 

64,  250 

.12 

.02 

55,  000 

70,  680 

.17 

.05 

60,  000 

77, 100 
79, 670 

.25 

.08 

62,  000 

.31 

.06 

.18 

64,  000 

82,  240 

.33 

.02 

66,  000 

84,810 

.40 

.07 

68,  000 

87,  380 

.47 

.07 

.32 

70,  000 

89,  950 

.52 

.05 

72, 000 

92,  520 

.59 

.07 

74,  000 
74, 900 

95, 090 
96,  250 

.67 

.\ . 

.08 

Ultimate  strength. 

Appearance,  granular,  radiating  from  one  side  of  the  head. 

The  metal  near  the  surface  of  the  head  showed  a  sheared  appear¬ 
ance  to  a  depth  of  ".04  to  ".08,  the  center  of  radiation  of  the  granular 
metal  being  at  the  side  of  the  head  having  the  deepest  sheared  metal. 


Tests  of  Metals,  1891. 
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No.  83. 

Steel  Bail  No.  22. 

Branded  12  A  &  E  I  &  S*^  Troy  Steel  1883  12.” 

Height,  4'^20;  width  of  base,  4''.285  weight  i)er  yard,  65.4  pounds. 
Ends  supi)orted  30'^  apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Bemartcs. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

Inches. 

Inch. 

Inches. 

2.  000 

2,  210 

0. 

0. 

0. 

Initial  load. 

4,000 

4, 420 

.0040 

.0040 

6,  000 

6, 630 

.0077 

.0037 

8,000 

8, 840 

.0115 

.0038 

10,000 

11,  060 

.0153 

.0038 

.0003 

12,000 

13,  270 

.0195 

.0042 

14  000 

15,  480 

.  0229 

.  0034 

16,  000 

17, 690 

.  0268 

.  0039 

18, 000 

19,  900 

.  0305 

.0037 

20,  000 

22,  no 

.0340 

.0035 

.0006 

22,  000 

24,  320 

.0373 

.0033 

24,  000 

26,  530 

.0411 

.0038 

26,  000 

28, 740 

.0446 

.0035 

28, 000 

30, 950 

.0480 

.0034 

30,  000 

33, 170 

.0513 

.0033 

.0013 

32,  000 

35,  380 

.0552 

.0039 

34,  000 

37, 590 

.0587 

.0035 

36,  000 

39, 800 

.0624 

.0037 

i 

38,  000 

42, 010 

.  0655 

.0031 

40, 000 

44,  220 

.0688 

.0033 

.0026 

E  =21,640,000. 

42,000 

46,  430 

.0725 

.0037 

44,000 

48,  640 

.0765 

.0040 

46,000 

50,  850 

.0804 

.  0039 

Elastic  limit. 

48,000 

53,  060 

.0850 

.0046 

•  / 

50,  000 

55,  280 

.0895 

.0045 

.0075 

52,000 

57,  500 

.0945 

.0050 

54,  000 

59,  710 

.1018 

.0073 

56,  000 

61,920 

.  1170 

.0152 

58.  000 

64, 130 

.1340 

.0170 

60,  000 

66,  340 

,1750 

.0410 

.0740 

62,  000 

68,  550 

.22 

.045 

64,  000 

70, 760 

.26 

.04 

66,  000 

72,  980 

.29 

.03 

68,000 

75, 190 

.33 

.04 

70,  000 

77, 400 

.39 

.06 

.26 

8,000 

8,  850 

nested  under  this  load  40  huurs. 

12,  000 

79;  610 

.40 

.01 

74,  000 

81,  820 

.41 

.01 

76,000 

84,  030 

.51 

.10 

78, 000 

86, 240 

.60 

.09 

80,000 

88, 450 

.66 

.06 

82,  000 

90, 670 

.76 

.10 

84,000 

92, 880 

.85 

.09 

86,  000 

95, 090 

.95 

.10 

88,  000 

97,300 

1.05 

.10 

90,  000 

99,  510 

1. 15 

.10 

92, 000 

101,  720 

1.  33 

.18 

94,  000 

103,  930 

1.46 

.13 

. 

96,  000 

106, 150 

1.68 

.22 

98,  000 

108,  360 

1.96 

.28 

100, 000 

no.  570 

2.26 

.30 

2. 06 

Keversed  and  loaded  on  base. 

2,000 

2,210 

0. 

0. 

0. 

Initial  load. 

20,  000 

22,110 

.09 

.09 

30,  000 

33, 170 

.16 

.07 

40,  000 

44,  220 

.26 

.10 

.18 

50,  000 

55,  280 

.37 

.11 

60,000 

66,  340 

.57 

.20 

.45 

62,  000 

68,  550 

.59 

.02 

64,  000 

70,  760 

.64 

.05 

66,  000 

72, 980 

.68 

.04 

68,  000 

75, 190 

.72 

.04 

70,  000 

77, 400 

.76 

.04 

72,  000 

79, 610 

.80 

.04 

74,000 

81,  820 

.87 

.07 

76,000 

84,  030 

.92 

.  05 
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Applied  loads. 

Successive 

deflections. 

Deflection 

sets. 

Total. 

Maximum  - 
fibei'  stress. 

Deflections. 

Kemarks. 

Founds. 

Founds. 

Inches. 

Inch. 

Inch. 

- 

78,  000 

86,  240 

.97 

.05 

Rested  under  load  15  minutes. 

80,  000 

88,  450 

.98 

.01 

.83 

82,  000 

90,  670 

1.05 

.07 

84,  000 

92, 880 

1.  08 

.03 

86,  000 

95, 090 

1.20 

.12 

88,  000 

97, 300 

1.29 

.09 

90,  000 

99,  510 

1.37 

.08 

92, 000 

101, 720 

1.47 

.10 

94,  000 

103,930 

1.  61 

.14 

96,  000 

97,  900 

106, 150 
108,  250 

1.  71 

.10 

Ultunate  strength. 

Fracture  granular,  radiating  from  top  surface  of  tbe  head. 

At  one  side  of  the  head  the  metal  presented  a  sheared  appearance 
and  evidence  of  flow  under  the  wheel  pressures.  The  part  thus  affected 
was  about  ".15  by  ^'.04  deep. 


No.  84. 

Fail  No.  22» 

Height,  4'^26. 

Ends  sup])orted  30''  apart. 

Loaded  on  base  at  middle. 


Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

•’  '  - - ■ 

Rem.arksi 

Total 

Maximum 
fiber  stress. 

Founds. 

Founds. 

Inches. 

Inch. 

Inch. 

2,  000 

2.210 

-  0. 

0. 

0. 

Initial  load. 

10,  000 

11,060 

,02 

.02 

20,  000 

22,  110 

.04 

'.  02 

30,  000 

33,  170 

.06 

.02 

40, 000 

44. 220 

.08 

.02 

50, 000 

55,  280 

.  10 

.02 

.02 

52.  000 

57.  500 

.11- 

.01 

54,  000 

59,710 

.13 

.02 

56,  000 

61.920 

.15 

.02 

. 

58, 000 

64, 130 

.  17 

.02 

60,  000 

66,  340 

.18  • 

.01 

.07 

62,  000 

68.  550 

.20 

.02 

64,  000 

70.  760 

.  23 

.03 

66,  000 

72,  980 

.25 

.02 

68,  000 

75, 190 

.28 

.03 

' 

- 

70, 000 

77.  400 

.32 

.04 

,20 

72, 000 

79,  610 

.37 

.05 

74,  000 

81.820 

.42 

.05 

76,  000 

84,  030 

.47 

.05 

78,  000 

86.  240 

.52 

.  05 

80,  000 

88, 450 

.58 

.06 

.45 

82,  000 

90. 670 

.66 

.  08 

84,  000 

92,  880 

.73 

,07 

86, 000 

95.  090 

,80 

.07  • 

88,  000 

97, 300 

.90 

.10 

i 

90,  000 

99,510 

1.00 

.10 

91,  200 

100,  840 

Ultimate  strength. 

Fractured  obliquely  across  rail,  beginning  at  the  surface  of  the  head 
2^"  eccentric  tfom  the  middle  bearing,  and  extending  to  the  base  at  the 
middle  of  the  span. 

Appearance,  granular.  At  one  side  of  the  head  the  metal  presented 
a  sheared  appearance,  with  evidence  of  slight  flow  under  the  wheel 
pressures. 
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Ko.  85. 

Steel  Rail  No.  23. 

Section  of  new  rail  branded  ‘^Laek’- 1  &  0  Co.,  Scranton  4-89.’^ 
Hei^'lit,  4''.98^  width  of  base,  5'^;  weight  per  yard,  74.5  pounds. 
Ends  supported  30''  apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

•4 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch, 

2, 000 

1,  520 

0. 

0. 

0. 

Initial  load. 

10,  000 

'  7,620 

.0113 

.0113 

0. 

20, 000 

15,  240 

.0230 

.0117 

.0001 

30,  000 

22,  850 

.0348 

.0118 

.  0006 

40, 000 

30,  470 

.  0459 

.  0111 

,0005 

50,  000 

38, 090 

.0573- 

.0114 

.  0008 

00, 000 

45.710 

.  0662 

.0109 

.  0010 

70,  000 

53, 320 

.0770 

.  0108 

.0012 

80,  000 

60,  940 

.  0880 

.0110 

.  0022 

82, 000 

62,  470 

.0903 

.  0023 

84,000 

63,  990 

.0926 

.0023 

80, 000 

65,  510 

.  0950 

.  0024 

88,000 

67,  040 

.0975 

.  0025 

Scale  starts  off  -web. 

90,  000 

68,  560 

.1000 

.  0025 

.0043 

E=:20,  530,  000. 

P2, 000 

70, 080 

.1032 

.  0032 

•  ♦ 

-  94,  000 

71,  610 

.  1058 

.  0026 

Elastic  limit. 

96, 000 

73, 130 

.1090 

.  0032 

• 

98,  000 

74,  650 

.1122 

.  0032 

100, 000 

76, 170 

.  1163 

.0041 

.0097 

102,  000 

77,  700 

.  1206 

.0043 

104,  000 

79, 220 

.  1250 

.0044 

106,  000 

80,  740 

.  1325 

.  0075 

108,  000 

82, 270 

.1403 

.0068 

no,  000 

83,  790 

.1420 

.0027 

.0298 

Sustained  110, 000  momentarily. 

112,  000 

85,  320 

.1604 

.0184 

114, 000 

86,  840 

.  1702 

.  0098 

116,  OOO 

88. 360 

.  1825 

.  0123 

118,  000 

89,  890 

.1983 

.0158 

120,  000 

91, 410 

.2230 

.  0247 

.0910 

Reversed  and  loaded  on  base. 

2,000 

1,  520 

0. 

0. 

0. 

Initial  load. 

10,  000 

7,620 

.0120 

.  0120 

.0024 

20,  000 

15,240 

.0280 

.0160 

.0062 

30,  000 

22, 850 

.  0435 

.0155 

.0108 

40,000  - 

30, 470 

.  0595 

.0160 

.  0170 

50,  000 

38,090  . 

. 0777 

.  0182 

.0252 

60,  000 

45, 710 

.0902 

.0185 

.  0330 

70,  000 

53, 320 

.1182 

.  0220 

.0449 

80,  000 

60,  940 

.1422 

.0240 

.  0585 

90,  000 

68,  560 

.1725 

.0303 

.  0722 

100,  000 

76, 170 

.  2065  . 

.0340 

,  .  1007 

Reversed  and  loaded  on  bead. 

2,  000 

1,520 

0. 

0. 

0. 

Initial  load. 

10,  000 

7,620 

.  0120 

.0120 

.0015 

20,  000 

15, 240 

.  0258 

.0138 

.0029 

30,  000 

22,  850 

.0400 

.  0142 

.0055 

40,  000 

30, 470 

.0537 

.0137 

.0084 

50,  000 

38,  090 

.  0679 

.0142 

.0118 

60,  000 

45,  710 

.0832 

.0153 

.0167 

70,  000 

53, 320 

.0995 

.  0163 

.0228 

80,  000 

60,  940 

.1178 

.0183 

.0305 

90,  000 

68,  .560 

.  1378 

.0200 

.0400 

160,  000 

76, 170 

.1611 

.0233 

.0530 

Remove<l  from  machine. 

Test  resumed  after  a  period  of  rest  of  5^ 

months.  Loaded  on  the  base  at  the  middle. 
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Applied  loads. 

Successive 

deflections. 

Deflection 

sets. 

Total. 

Maximum 
fiber  stress. 

Deflections. 

Remarks. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2,  000 

1,520 

0. 

0. 

0. 

Initial  load. 

10,  000 

7,  620 

.0114 

.0114 

.0005 

20,  000 

15, 240 

.0235 

.0121 

.0008 

30,  000 

22, 850 

.  0347 

.0112 

.0010 

40,  000 

30,  470 

.0459 

.0112 

.0012 

50,  000 

38, 090 

.0573 

.0114 

.0018 

60, 000 

45,710 

.0693 

.  0120 

.0028 

70, 000 

53,  320 

.0821 

.  0128 

.0048 

■  80,000 

60,  940 

.  0960 

.0139 

.0082 

90, 000 

68,  560 

.1123 

.0163 

.  0138 

100,  000 

76, 170 

.1334 

.0211 

,0240 

- 

Keversed  and  loaded  on  head. 

2,  000 

1,520 

0. 

0. 

0. 

Initial  load. 

10,  000 

7,620 

.0134 

.0134 

.0008 

20,  000 

15, 240 

.  0275 

.0145 

.0020 

30,  000 

22, 850 

.0405 

.0130 

.0033 

40,  000 

30,  470 

.0535 

.0130 

.0048  ' 

50,  000 

38, 090 

.0665 

.0130 

.0068 

60,  000 

45,  710 

.0798 

.0133 

.0088 

70,  000 

53,  320 

.0935 

.0137 

.0114 

80,  000 

60,  940 

.  1072 

.0137 

.0146 

-- 

90,  000 

68, 560 

.1217 

.0145 

.0180 

100,  000 

76, 170 

.1360 

.0143 

.0208 

Reversed  and  loaded  on  the  base. 

2,  000 

1,520 

0. 

0. 

0. 

Initial  load. 

10,  000 

7,  620 

.0119 

.0119 

.0009 

20,  000 

15, 240 

.  0246 

.0127 

.  0020 

1 

30,  000 
11,  000 
40,  000 

22,  850 

8,  380 
30,  470 

.0370 

.0124 

.0030 

Rested  14  hours  under  this  load. 

.0480 

.0110 

.0038 

50,  000 

38, 090 

.  0603 

.  0123 

^  . 0051 

60,  000 

45,  710 

.0740 

.  0137 

.  0080 

70, 000 

53, 320 

.0880 

.0140 

.0110 

80,  000 

60, 940 

.  1023 

.  0143 

.0147 

90, 000 

68,  560 

.1175 

.0152 

.0192 

100,  000 

76, 170 

.1342 

.0167 

.0258 
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Rail  removed  from  macliine  and  middle  section  lieated  over  a  length 
oflO'^ 

Expansion  hot  '^0670  in  6  inches. 

Estimated  temperature,  1780°  E. 

Cooled  in  the  open  air  and  then  returned  to  the  testing  machine  and 
loaded^on  the  head  at  the  middle. 


Applied  loads. 

Ueflectioiis. 

Successive 

deflections. 

Ueflection 

sets. 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2,  000 

1,  520 

0. 

0. 

0. 

Initial  load. 

10, 000 

7,  620 

.0138 

.0138 

.0007 

20, 000 

15,  240 

.  0272 

.  0134 

.0012 

30, 000 

22,  850 

.  0391 

.0119 

.0014 

40,  000 

30,  470 

.  0507 

.0116 

.0016 

50,  000 

38,  090 

.  0618 

.0111 

.0018 

60,  000 

45,  710 

.  0731 

.  0113 

.0020 

70,  000 

53,  330 

.  0845 

.0114 

.0026 

80,  000 

60,  940 

.0968 

.0123 

.0038 

90,  000 

68,  560 

.  1092 

.  0124 

.0058 

100,  000 

76, 170 

.1236 

.014^4 

.0091 

— 

Reversed  and  loaded  on  the  base. 

2,  000 

1,520 

0. 

0. 

0. 

Initial  load. 

10, 000 

7,620 

.0135 

.0135 

.0008 

20,  000 

15,  240 

.0265  ' 

.0130 

.0017 

— 

30, 000 

22, 850 

.  0382 

.0117 

.0025 

40,  000 

30,  470 

.0498 

.0116 

.  0033 

50,  000 

38, 090 

.0615 

.0117 

.0043 

GO,  000 

45,  710 

.  0733 

.0118 

.0051 

70,  000 

53, 320 

.  0851 

.0118 

.0063 

80,  000 

60,  940 

.  0976 

.0125 

.0084 

90, 000 

68, 560 

.1108 

.  0132 

.0110 

100,  000 

76, 170 

.1267 

.0159 

.0160 

Reversed  and  loaded  on  head. 

2,  000 

1,  520 

0. 

0. 

0. 

Initial  load. 

10,  000 

7,620 

.0136 

.0136 

.0008 

20, 000 

15,  240 

.0274 

.  0138 

.0016 

30,  000 

22, 850 

.0400 

.  0126 

.0028 

40, 000 

30, 470 

.0525 

.  0125 

.0041 

50,  000 

38, 090 

.0648 

.0123 

.0053 

GO,  000 

45, 710 

.0775 

.0127 

.0068 

70, 000 

53, 320 

.0902 

.  0127\ 

.0087 

80,  000 

60, 940 

.1029 

.0127 

.0105 

90, 000 

68, 560 

.1161 

.0132 

.0131 

100,  000 

76, 170 

.1307 

.0146 

.0166 

110, OOO 

83, 790 

.15 

.0193 

120,  000 

91, 410 

.21 

.06 

130,  000 

99, 030 

.33  ( 

.12 

140,  000 

106, 650 

.48 

.15 

• 

150, 000 

114,  260 

.68 

.20 

160,  000 

121, 880 

.90 

.22 

170, 000 

129,  500 

1.19 

.29 

.98 

Reversed  and  loaded  on  the  base. 

2, 000 

1,520 

0. 

0. 

0. 

Initial  load. 

20, 000 

15,  240 

.05 

.05 

40,  000 

30,  470 

.10 

.05 

60, 000 

45,  710 

.18 

,  .08 

80, 000 

60,  940 

.28 

.10 

100,  000 

76, 170 

.42 

.14 

120, 000 

91,410 

.61 

.19 

140, 000 

106, 650 

.91 

.30 

150,  000 

114, 260 

1.11 

.20 

The  rail  is  now  abont  straiglit. 

160, 000 

121,880 

1.  32 

.21 

169,  200 

128, 890 

Ultimate  strength. 

Flanges  buckled  and  rail  deflected  laterally, 
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ISTo.  60. 

Steel  Rail  No.  24. 


Branded  G.  H.  Hufcte,  1880.^^ 
Height,  3'^95. 

Width  of  base,  3''.85. 

Ends  supported  30''  apart. 
Loaded  on  head  at  middle. 


Appli 

Total. 

ed  loads. 

Maximurn 
fiber  stress. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Remarks. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2,000 

2,  830 

0. 

0. 

0. 

Initial  load. 

4,  000 

5,  660 

.0055 

.0055 

6,  000 

8,490 

.0097 

.  0042 

8,  000 

11,  320 

.0141 

.0044 

10,  000 

14, 150 

.0183 

.0042 

.0010 

12,  000 

16,  980 

.  0228 

.0045 

14,  000 

19,  810 

.0273 

.0045 

16,  000 

22,  640 

.0313 

.0040 

18,  000 

25,  470 

.0353 

.0040 

20,  000 

28,  300 

.0393 

.  0040 

.0013 

22.  000 

31,130 

.0435 

.  0042 

24,  000 

33,  960 

.0475 

.0040 

26,  000 

36,  790 

.0515 

.0040 

28,  000 

39,  620 

.0555 

.  0040 

30,  000 

42,  450 

.  0595 

.0040 

.0014 

32,  000 

45,  280 

.  0633 

.  0038 

34,  000 

48,  no 

.0672 

.  0039 

36,  000 

50,  940 

.0711 

.  0039 

38,  000 

53,  770 

.  0752 

.0041 

40,  000 

56,  600 

.  0793 

.  0041 

.0018 

42,  000 

59,  430 

.  0835 

.0042 

44,  000 

62,  260 

.0874 

.  0039 

46,  000 

65,  090 

.0914 

.0040 

48,  000 

67,  920 

.0960 

.0046 

50,  000 

70,. 750 

.1004 

.0044 

.0038 

E =26, 100,000 

52,  000 

73, 580 

.1044 

.  0040 

Elastic  limit. 

54, 000 

76,410 

.1091 

.0047 

56,  000 

79,  230 

.1147 

.0056 

58,  000 

82,  060 

.1226 

.  0079 

60,  000 

84,  890 

.1364 

.  0138 

.0204 

62,  000 

87, 720 

.1617 

.  0253 

64,  000 

90,  550 

.1980 

.  0363 

66,  000 

93, 380 

.2610 

.  0630 

68, 000 

96,  210 

.3105 

.  0490 

70,  000 

99,  040 

.  3675 

.  0570 

72,  000 
74,  000 

101,  870 
104, 700 

.4345 

.4486 

.0670 

.0741 

. 1 

Rested  under  load  30  minutes 

76,  000 

107,  530 

.  5828 

.  1342 

78,  000 

110,360 

.  6956 

.1128 

80,  000 

113, 190 

.8135 

.1179 

82,  000 

116,  020 

.9554 

.1419 

'  . 7815 

Test  discontinued. 
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1^0.  91. 

Eail  Ko.  24. 

Branded  H.  Hutte,  1880.” 

Height,  3^'. 95. 

AVidth  of  base,  3'^83.  Weight  per  yard,  50.G  pounds. 
Ends  supported  24''  apart. 

Loaded  on  the  base  at  middle. 


Applied  loads. 

Successive 

(leilectioiis. 

Deflection 

sets. 

Total. 

Maxiimnn 
tibei*  8tre.ss. 

Detlectioiis. 

Kemarlfs. 

Founds. 

Founds. 

Inch. 

Inch. 

Inch. 

2,  000 

2,  260 

0. 

0. 

0. 

Initial  load. 

10, 000 

11,320 

.0124 

.0124 

.0010 

20,  000 

22,  640 

.0252 

.0128 

.0013 

30, 000 

33, 960 

.  0377 

.0125 

.  0017 

40,  000 

45, 280 

.  0497 

.0120 

.0018 

50, 000 

56,  600 

.  0620 

.0123 

.0025 

52, 000 

58, 860 

.  0645 

.  0025 

54, 000 

61, 120 

.0670 

.  0025 

56, 000 

03, 390 

.  0694 

.0924 

58. 000 

65, 650 

.0721 

.  0027 

60,  000 

67,  910 

.  0748 

.  0027 

.  0043 

E  =  22,1.80,000. 

62, 000 

70,180 

.0778 

.  0030 

64, 000 

72,  440 

.  0808 

.0030 

Elastic  limit. 

66,  000 

74,  710 

.  0812 

.  oo:{4 

68,  000 

76, 970 

.0882 

.  0040 

70,  000 

79,  230 

.  0927 

.  0045 

.0112 

72,  000 

81,500 

.  0990 

.  0063 

Scale  starts  off  web. 

74,  000 

83, 760 

.  1067 

.  0077 

76,  000 

86, 020 

,1165 

.  0098 

78, 000 
79,  800 

88,  290 
90,  330 

.1257 

.0092 

TJltim.ate  strength. 

Fractured  suddenly  without  warning.  Appearance,  granular.  At 
the  surface  of  the  bead  there  appeared  a  thin  layer  of  metal  ".01  to 
".02  in  dej)th,  baying  a  smooth  oblique  surface  of  fracture. 

There  was  a  dark-colored  spot  ".25  long  and  ".OG  maximum  depth, 
also  two  other  smaller  dark-colored  spots,  all  located  next  the  top  sur¬ 
face  of  the  head. 

These  dark-colored  si)ots  indicated  the  presence  of  incixiient  cracks, 
which  were  x)reseiit  before  the  test  began. 
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Cl. 

Steel  Eail  Ko.  25. 

Branded  Cammel  Sheffield  Toughened  Steel,  1873.” 
Height,  4'^37. 

Width  of  base,  3'^91. 

Weight  per  yard,  60  pounds. 

Ends  supported  30'^  apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2, 000 

2,  230 

0. 

0. 

0. 

Initial  load. 

4,000 

4,450 

.0039 

.0039 

6,  000 

6,  680 

.0077 

.0038 

8,000 

8,910 

.0111 

.  0034 

10, 000 

11, 130 

.0149 

.  0038 

.0012 

12,  000 

13,  360 

.0186 

,0037 

14, 000 

15,  590 

.0220 

.0034 

16,  000 

17,  810 

.  0254 

.  0034 

18,  000 

20,  040 

.0288 

.  0034 

20,  000 

22,  270 

.0321 

.  0033 

.0017 

22,  000 

24,  490 

.0365 

.0044 

24,  000 

26,  720 

.0396 

.0031 

26,  000 

28,  950 

.0428 

.0032 

28, 000 

31, 180 

.0460 

.0032 

30,  000 

33, 400 

.0490 

.0030 

.0032 

E=:23,310,000. 

32,  000 

35,  630 

.0533 

.0043 

34, 000 

37, 860 

.0563 

.0030 

36, 000 

40, 080 

.0597 

.0034 

38,  000 

42, 310 

.0628 

.  0031 

40, 000 

44,540 

.0662 

.0034 

.0055 

Elastic  limit. 

42,  000 

46,  760 

.0698 

.6036 

44,000 

48,  990 

.0736 

.0038 

46,  000 

51,  220 

.0777 

.0041 

48,  000 

53, 450 

.0821 

.0044 

50,  000 

55,  670 

.0867 

.0046 

.0107 

52, 000 

57,  900 

.0917 

.0050 

54, 000 

60, 130 

.0988 

.0071 

56,  000 

62,  350 

.1076 

.0088 

58,  000 

64,  580 

.1206 

.0130 

60,  000 

66,  810 

.1451 

.  0245 

.0537 

10  000 

11  130 

Rested  under  load  15  hours. 

62, 000 

69, 030 

.1653 

.0202 

64,  000 

71,  260 

.2210 

.0557 

66,  000 

73, 490 

.2760 

.0550 

68,  000 

75,710 

.3310 

.  0550 

70, 000 

77,  940 

.3910 

.0600 

72, 000 

80, 170 

.4535 

.0625 

74,  000 

82,  400 

.5230 

.0695 

76,  000 

84,  620 

.5933 

.0703 

78, 000 

86,  850 

.6990 

.1057 

80,  000 

89,  080 

.8118 

.1128 

82,  000 

91,  300 

.9302 

.1184 

Test  discontinued. 
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No.  94. 

/ 

Bail  No.  25. 

Height,  4".37. 

Width  of  base,  3".91. 

Ends  supported  22''.!  apart.  Loaded  on  head  at  the  middle. 
Ultimate  strength,  133,000  pounds. 

E= 109,090  pounds  per  square  inch.  Bail  bent  27  degrees  without 
fracture. 


No.  62. 

Steel  Kail  No.  26. 

Paint  marks  on  head,  22-8.” 

Height,  3''.71. 

Width  of  base,  3".9S. 

We.  ^ht  per  yard,  56.1  pounds. 

Ends  supported  30'^  apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Eemarks. 

Total. 

Maximum 
fiber  stress. 

Potmds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2,  000 

3,000  ’ 

0. 

0. 

0. 

Initial  load. 

4,  000 

6, 000 

.0063 

.0063 

6,  000 

8, 990 

.0102 

.0039 

8,  000 

11,  990 

.0152 

.0050 

10.  000 

14,  990 

.0202 

.0050 

.0002 

12, 000 

17,  990 

.0251 

.0049 

14,  000 

20,  980 

.0300 

.0049 

16,  000 

23,  980 

.0350 

.0050 

18, 000 

26, 980 

.0398 

.0048 

20,  000 

29,  980 

.0448 

.0050 

.0003 

22,  000 

32,  970 

.0494 

.0046 

24,000 

35,  970 

.0542 

.0048 

26,  000 

38,  970 

.0591 

.0049 

28,  000 

41,  970 

.0640 

.0049 

30,  000 

44,  970 

.0690 

.6050 

.0021 

E=t24,  130,000. 

32, 000 

47,  960 

.0743 

.  0053 

Elastic  limit. 

34,  000 

50,  960 

.0801 

.0058 

36, 000 

53, 960  ■ 

.0867 

.0066 

38, 000 

56,  960 

.0933 

.  0066 

40,  000 

59,  950 

.1015 

.0082 

.0120 

42,  000 

62, 950 

.1140 

.0125 

44,  000 

65, 950 

.1500 

,0360 

46,  000 

68,  950 

.2599 

.1099 

48,  000 

71, 940 

.3621 

.1022 

50,  000 

74,  940 

.5898 

.2277 

52,  000 

77,  940 

.6570 

.0672 

54, 300 

81, 390 

.9910 

.3340 

Test  discontinued. 
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No.  63. 


Steel  Eail  No.  27. 

Branded  John  Brown  &  Co.,  Sheffield,  Atlas  Steel  Sec.  68.” 
Heii>ht,  4''.47. 

Width  of  base,  3''.96. 

Weight  per  yard,  64.19  pounds. 

Ends  supported  30''  apart. 

Loaded  on  head  at  the  middle. 


Applied  loadsj^ 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Eeraarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2,  000 

2, 130 

0. 

0. 

0. 

Initial  load. 

4,000 

4,  270 

.  0045 

.0045 

G,  000 

6,  400 

.0082 

.0037 

•  ■ 

8,  000 

8,  540 

.0120 

.  0038 

...... 

10,  000 

10,  670 

.0151 

.0031 

.  0012 

t 

12, 000 

12.  800 

.0183 

.  0032 

14, 000 

14,  940 

.  0218 

.  0035 

16, 000 

17,  070 

.  0251 

.  0033 

18, 000 

19,  200 

.  0284 

.  0033 

20,  000 

21,340 

.0316 

.  0032 

.0019 

22,  000 

23, 470 

.  03.50 

.  0034 

24, 000 

25,  610 

.0380 

.  0030 

26,  000 

27, 740 

.0412 

.  0032 

28, 000 

29,  870 

.  0447 

.  0035 

30,  000 

32, 010 

.0477 

.  0030 

.0024 

32, 000 

34, 140 

.  0502 

.0025 

34, 000 

36,  270 

;  0532 

.  0030 

36,  000 

38,  410 

.  0567 

.  0035 

• 

38,  000 

40, 540 

.0596 

.  0029 

40, 000 

42, 680 

,  0630 

,  0034 

.  0035 

E=22,030,000. 

42,  000 

44,  810 

.  0663 

.  0033 

44, 000 

46,  940 

.  0693 

.  0030 

46,  000 

49,  080 

.0729 

.  0036 

48, 000 

51,  210 

.0767 

.  0038 

50, 000 

53,  340 

.  0800 

.  0033 

.  0062 

Elastic  limit. 

52, 000 

55,  480 

.  0841 

.  0041 

54.  000 

•  57,  610 

.  0880 

.  0039 

56,  000 

59, 750 

.  0924 

.0044 

58,  000 

61,  880 

.  0964 

.0040 

60, 000 

64, 010 

.  1017 

.  0053 

.  0136 

62,000 

66, 150 

.  1098 

.0081 

64,000 

68,  280 

,  1190 

.  0092 

66, 000 

70, 420 

.  1458 

.  0268 

68,  000 

72,  550 

.  1860 

.  0402 

70,  000 

74, 680 

.2415 

.  0555 

.  1389 

30,  000 

32,  010 

.1838 

— .  0577 

Rested  under  load. 

17,  000 

18, 140 

Load  at  expiration  of  40  flours. 

30,  000 

32,  010 

.  1833 

— .  0005 

66,  000 

70, 420 

.  2351 

.  0518 

68,  000 

72,  .550 

.  2382 

.0031 

70,  000 

74,  680 

,  . 2413 

.0031 

72, 000 

76,  820 

.  2453 

.0010 

73,  000 

77,  890 

.2486 

.  0033 

« 

74,  000 

78,  950 

.  2852 

.  0366 

75, 000 

80,  020 

.3820 

.  0968 

- 

76,  000 

81,  090 

.3882 

.  0062 

. 

77,  000 

82, 150 

.  4020 

.  0138 

78, 000 

83,  220 

.  4580 

.  0560 

' 

80,  000 

85,  350 

.  5271 

.  0691 

82,  000 

87, 490 

.  5831 

.  0560 

84, 000 

89,  620 

.  6690 

.  0859 

86,  000 

91,760 

.7558 

.  0868 

88,  000 

93, 890 

.  8698 

.1140 

90, 000 

96,  020 

.  9572 

.0874 

.8121 

Tost  discontinued. 
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Ko.  64. 

Old  Steel  Rail  No.  29. 

No  brand. 

Heiglit,  3''.04. 

Width  of  base,  3''.87. 

Weight  per  yard,  41.4  poi^’"4s. 

Ends  supported  30^'  apa. 

Loaded  on  base  at  the  middle. 


Applied  loads. 

Successive 

defiections. 

Defiection 

sets. 

Total. 

Maximum 
fiber  stress. 

Defiections. 

Kemarks. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2,  000 

2,760 

0. 

0. 

0. 

Initial  load. 

4,000 

5,  530 

.0060 

.  0060 

6.  000 

8,  290 

.0110 

.0050 

8,  000 

11,  060 

.0160 

.  0050 

10,  000 

'  13, 820 

.0206 

.  0046 

— . 0003 

12,  000 

16,  .580 

.  0250 

.  0044 

14,  000 

19,  350 

.0298 

.  0048 

16,  000 

22,  no 

.0339 

.00-11 

18, 000 

24, 880 

.0381 

.  0042 

— 

20,  000 

27,  640 

.0425 

.  0044 

— . 0008 

22,  000 

30,  410 

.0467 

.  0042 

24,  000 

33, 170 

.  0510 

.  0043 

26,  000 

35, 930 

.0556 

.  0046 

. 4 

1 

28,  000 

38,  700 

.  0600 

.0044 

. - 

30,  000 

41, 460 

.0660 

.0060 

-h.0026 

Load  released  and  rail  reversed  in  position,  now  loading  the  head  at  the  middle. 

2,  000 

2,  760 

0. 

0. 

0. 

Initial  load. 

4,000 

5, 530 

.0061 

.0061 

6,  000 

8,  290 

.0120 

.  0059 

8,  000 

11, 060 

.0177 

.0057 

10, 000 

13, 820 

.0230 

.0053 

.  0031 

12,  000 

16,  580 

.0287 

.0057 

14,  000 

19,  350 

.  0338 

.0051 

16,  000 

22,  no 

.0385 

.0047 

-  18,  000 

*  24, 880 

.  0432 

.0047 

20, 000 

27,  640 

.  0481 

.0049 

.0051 

E  =  21,070,000. 

22,  000 

30, 410 

.0533 

.  0052 

24,  000 

33, 170 

.0581 

.0048 

26, 000 

35,  930 

.0630 

.0049 

- 

28, 000 

38, 700 

.0681 

.0051 

Elastic  limit. 

30,  000 

41,  460 

.  0732 

.  0051 

.0080 

32, 000 

44,230 

.0791 

,.  0059 

............ 

34,  000' 

46,  990 

.0853 

.0062 

36,  000 

49. 750 

.0940 

.0087 

38,  000 

52, 520 

.1120 

.0180 

40,  000 

55,  280 

.1428 

.0308 

.0567 

42,  000 

■  58,  050 

.  1880 

.  0452 

44,  000 

60,  810 

.2520 

.0640 

46, 000 

63,  580 

.3315 

.  0795 

48, 000 

66, 340 

.4090 

.0775 

50, 000 

69, 100 

.4932 

.0842 

.3840 

Load  released  and  rail  again  reversed  in  position,  now  being  brought  back  to  position  first 

occupied,  loading  the  base  at  the  middle. 

2, 000 

2,  760 

0. 

0. 

0. 

Initial  load. 

4,000 

5,  530 

.0079 

.0079 

6,  000 

8.  290 

.0158 

.0079 

8,  000 

11, 060 

.0232 

.0074 

10.  000 

13, 820 

.0310 

.0078 

.0104 

12,  000 

16,  .580 

.0390 

.0080 

14,  000 

19,  350 

.0472 

.0082 

16,  000 

22,  !  10 

.  0562 

.0090 

18, 000 

24,  880 

.0670 

.  0108 

20,  000 
10,  000 
20,  000 

27,  640 
13, 820 
27,  640 

.0783 

.  0113 

.  0362 

Rested  under  load  15  hours. 

.0770 

— .  0013 

21,000 

29,  020 

.  0790 

.  0020 

22,  000 

30,410 

.  0815 

.0025 

23, 000 

31, 790 

.  0840 

.  0025 

24,  000 

33, 170 

.0872 

.0032 

1 
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Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

f 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

25, 000 

34.  550 

.0912 

.0040 

20,  000 

35,  930 

.1020 

.0108 

-  - 

27,  000 

37, 320 

.  1139 

.0119 

28,  000 

38, 700 

.1225 

.0086 

29, 000 

40,  080 

.1310 

.  0085 

„  ■ 

30,  000 

41,  460 

.1428 

.0118 

.0802 

32, 000 

44,  230 

.1640 

.  0212 

34,  000 

46,  990 

.1888 

.0248 

36,  000 

49, 750 

.2118 

.0230 

38,  000 

52, 520 

.2440 

.0322 

40,  000 

55,  280 

.2740 

.0300 

.1904 

42, 000 

58, 050 

.3097 

.  0357 

44, 000 

60,  810 

.3544 

.0447 

46,  000 

63,  580 

.4048 

.0504 

48,  000 

66,  340 

.4583 

.0535 

50,  000 

69, 100 

.5340 

.0757 

.4268 

Rail  nearly  straight. 

Load  released,  rail  reversed  and  loaded  on  head  at  the  middle. 

2,  000 

2,  760 

0. 

0. 

.0 

Initial  load. 

4,000 

5,  530 

.0089 

.0089 

6,000 

8,  290 

.  0161 

.0072 

- 

8,  000 

11,  060 

.  0232 

.0071 

10,  000 

13, 820 

.0307 

.0075 

.0120 

12,  000 

16,  580 

.0380 

.0073 

14,  000 

19,  350 

.0451 

.0071 

16,  000 

22,  no 

.0533 

.  0082 

18, 000 

24,  880 

.0605 

.0072 

20,  000 

27,  640 

.0693 

.0088 

.0272 

- 

Hail  removed  from  machine  and  set  aside  for  a  period  of  rest  without  load. 

Test  resumed  after  resting  a  period  of  4  months.  ' 

Load  applied  to  the  head  at  the  middle. 

2,  000 

2, 760 

0. 

0. 

0. 

Initial  load. 

10, 000 

13, 820 

.0177 

.0177 

.0002 

- 

20,  000 

27,  640 

.0393 

.0216 

.0005 

21,  000 

29,  020 

.0415 

.  0022 

22,  000 

30, 410 

.0438 

.  0023 

23,  000 

31,790 

.0460 

.  0022 

24,  000 

33, 170 

.  0481 

.0021 

25,  000 

34, 550 

.0508 

.0027 

.0012 

26,  000 

35,  930 

.0535 

.0017 

27, 000 

37. 320 

.0548 

.0023 

- 

28,  000 

38, 700 

• . 0573 

.0025 

29,  000 

40,  080 

.  0597 

.0024 

N 

30, 000 

41,  460 

.0628 

.0031 

.0027 

Keversed  and  loaded  on  base. 

2,  000 

2,  760 

0. 

0. 

0. 

Initial  load. 

10,  000 

13, 820 

.0190 

.0190 

.0011 

• 

20,  000 

27,640 

.0409 

.0219 

.0020 

30,  000 

41,400 

.0632 

.0223 

.0029 

35, 000 

48,370  • 

.0750 

.0118 

.0036 

Reversed  and  loaded  on  the  head. 

2, 000 

2, 760 

0. 

0. 

0. 

Initial  load. 

10,  000 

13,  820 

.0190 

.  0190 

.0015 

20, 000 

27,  640 

.0422 

.  0232 

.0026 

30, 000 

41,  460 

.0658 

.0236 

.0053 

Reversed  and  loaded  on  the  base. 

2,  000 

2,  760 

0. 

0. 

0. 

Initial  load. 

10, 000 

13,  820 

.0191 

.0191 

.  0015 

20, 000 

27,  640 

.’0418 

.0227 

.0023 

30, 000 

41,  460 

.0645 

.0227 

.0040 

• 

Reversed  and  loaded  on  head. 

STEEL  RAILS. 


353 


No.  64 — Continued. 


Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

Inches. 

Inch. 

Inch. 

2,  000 

2,  760 

0. 

0. 

0. 

Initial  load. 

10,  000 

13, 820 

.0190 

.0190 

.0012 

20, 000 

27,  640 

.0420 

.  0230 

.  0026 

30, 000 

41, 460 

.0650 

.0230 

.0043 

31,  000 

42, 840 

.0678 

.0028 

32, 000 

44,  230 

.0711 

.  0033 

33,  000 

45, 610 

.  0758 

.0047 

34,  000 

46,  990 

.0820 

.0062 

35, 000 

48,  370 

.0893 

.0073 

.0179 

Reversed  and  loaded  on  base. 

2,  000 

2,  760 

0. 

0. 

0. 

Initial  load. 

10,  000 

13,  820 

.0183 

.0183 

.0012 

20,  000 

27,  640 

.0421 

.0238 

.0031 

30,  000 

41,  460 

.0685 

.0264 

,  0072 

35,  000 

48, 370 

.0825 

.  0140 

.0106 

Reversed  and  loaded  on  bead. 

2,  000 

2,  760 

0. 

0. 

0. 

Initial  load. 

10,  000 

13,  820 

.0200 

.0200 

.0017 

20,  000 

27,  640 

.  0442 

.0242 

.0043 

30,  000 

41, 460 

.0702 

.0260 

.0090 

35,  000 

48, 370 

.0878 

.0176 

.0157 

36, 000 

49, 750 

.0935 

.0057 

37,  000 

51, 140 

.0997 

.0062 

38, 000 

52,  520 

.1113 

.0116 

39,  000 

53, 900 

.1211 

.0098 

40,  000 

55,  280 

.1325 

.0114 

.0486 

42,  000 

58,  050 

.1563 

.0238 

44, 000 

60,  810 

.1854 

.0291 

46,  000 

63,  580 

.2166 

.0312 

•  ^ 

48, 000 

66,  340 

.2570 

.0404 

50,  000 

69, 100 

.3038 

.0468 

.1950 

Reversed  and  loaded  on  base. 

2,  000 

2,  760 

0. 

0. 

0. 

Initial  load. 

10, 000 

13,  820 

.0232 

.0232 

.0057 

20, 000 

27,  640 

.0577 

.0355 

.0178 

30,  000 

51,  460 

.1043 

.0466 

.  0423 

40, 000 

55,  280 

Load  applied  and  released. 

] 

Reversed  anc 

loaded  on  b 

ead. 

2, 000 

2, 760 

0. 

0. 

0. 

Initial  load. 

10.  000 

13,  820 

.0202 

.0202 

.  0027 

20, 000 

27,  640 

.0477 

.0275 

.  0083 

30,  000 

41,  460 

.0818 

.  0341 

.  0194 

40,  000 

55,  280 

. 1268  ' 

.  0450 

.0416 

50,  000 

69, 100 

.2122 

.0854 

.1027 

Reversed  and  loaded  on  base. 

2,  000 

2,  760 

0. 

0. 

0. 

Initial  load. 

10,  000 

13,  820 

.0237 

.0237 

.  0058 

20, 000 

27,  640 

.0578 

.0341 

.0183 

30,  000 

41,  460 

.1015 

.0437 

.  0395 

40,  000 

55,  280 

.1730 

.0715 

.0878 

50,  000 

69, 100 

.3050 

.1320 

.1963 

Micrometer  readings  suspended. 

Reversed  and  loaded  on  bead. 

2,  000 

2,  760 

0. 

0. 

0. 

Initial  load. 

50,  000 

69, 100 

.30 

.30 

55,  000 

76,  010 

.42 

.12 

60,  000 

82, 920 

.72 

.30 

65,  000 

89, 830 

1.  07 

.35 

.91 

Reversed  and  loaded  on  base. 
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Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

Inches. 

Inch. 

Inches. 

2,000 

2, 760 

0. 

0. 

0. 

Initial  load. 

50, 000 

69, 100 

..52 

.52 

55,  000 

76, 010 

.70 

.18 

60,  000 

82. 920 

.97 

.27 

Rail  nearly  straight  under  this  load. 

63,  000 

87,  070 

1.20 

.23 

1.06 

The  rail  is  now  convex  on  the  head  about 

Ml  on  chord  of  30”. 

Micrometer  readings  resumed,  setting  the  instrument  at  zero  under  the  initial  load. 

Loads  applied  to  the  base  the  same  as  during  the  last  1  oading. 

2, 000 

2,  760 

0. 

0. 

0. 

Initial  load. 

10,  000 

13,  820 

.0182 

.0182 

20,  000 

27, 640 

.0415 

.  0233 

30, 000 

41,460 

.0645 

.0230 

.0012 

% 

40, 000 

55, 280 

.0880 

.0235 

50, 000 

69, 100 

.1120 

.0240 

.0030 

Reversed  and  loaded  on  head. 

2,  000 

2,  760 

0. 

0. 

0. 

Initial  load. 

10,  000 

13,  820 

.0275 

.0275 

.0090 

20,  000 

27,  640 

.  0687 

.0412 

.0278 

Reversed  and  loaded  on  base. 

2,  000 

2, 760 

0. 

0. 

0. 

Initial  load. 

10,  000 

13, 820 

.0193 

.0193 

.0015 

20, 000 

27,  640 

.0430 

.0237 

.0025 

30,  000 

41,  460 

.0677 

.  0247 

.0043 

40,  000 

55,  280 

.0940 

.0263 

.0079 

50,  000 

69, 100 

.1240 

.0300 

.0147 

Reversed  and  loaded  on  head. 

2,  000 

2,  760 

0. 

0. 

0. 

Initial  load. 

10, 000 

13,  820 

.0228 

.0228 

.0043 

20,  000 

27,640 

.  0552 

.  0324 

.0140 

30,  000 

41,460 

.  1065 

.  0513 

.0437 

40,  000 

55,  280 

.2002 

.0937 

.11,36 

50,  000 

69, 100 

.3747 

.1745 

.2640 

Reversed  and  loaded  on  base. 

2,  000 

2,  760 

0. 

0. 

0. 

Initial  load. 

10,  000 

13, 820 

.0235 

.0235 

.0045 

20,  000 

27,  640 

.  0550 

.0315 

.  01.38 

30,  000 

41,460 

.  0933 

.  0383 

.0295 

40,  000 

55,  280 

.1459 

.  0526 

.  0593 

50,  000 

69, 100 

.  2340 

.0881 

.  1237 

Reversed  and  loaded  on  head. 

2,  000 

2,  760 

0. 

0. 

0. 

Initial  load. 

10,000 

13,  820 

.0220 

.0220 

.0044 

20,  000 

27,  640 

.0533 

.0313 

.0137 

30, 000 

41,  4(i0 

.  09.53 

.0420 

.0319 

40,  000 

55, 280 

.1493 

.  0.540 

.0636 

50,  000 

69, 100 

.  2704 

.1211 

.1600 

Eeversed  and  loaded  with  50,000  pounds  on  the  base  for  the  purpose 
of  straightening  the  rail. 

Transverse  test  discontinued. 
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355 


No.  05. 

Steel  Eail  No.  30. 

Branded  ‘‘B.  I.  Co.  Steel,  70.” 

Height,  3^'.05. 

Width  of  base,  3".97. 

Weight  per  yard,  58.05  pounds. 

Ends  supported  30''  ax)art. 

Loaded  on  base  at  the  middle. 


Applied  loads. 

Successive 

deflections. 

Deflection 

sets. 

Total. 

Maximum 
fiber  stress. 

Deflections. 

Remarks. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2, 000 

2,  560 

0. 

0. 

0. 

Initial  load. 

4,000 

5, 130 

.0050 

.0050 

6,  000 

7,690 

.0100 

.  0050 

8,  000 

10, 260 

.0150 

.0050 

10,  000 

12,  820 

.0190 

.0040 

0. 

12,  000 

15,  390 

.0234 

.  0044 

14, 000 

.  17, 950 

.0274 

.0040 

16,  000 

20,  520 

.  0316 

.0042 

18, 000 
20,  000 

23,  080 

.0358 

.0042 

25,  650 

.0400 

.0042 

.0003 

Rail  reversed  in  position  and  loaded  on  head  at  the  middle. 

2, 000 

2,  560 

0. 

0. 

0. 

Initial  load. 

4,000 

5, 130 

.0055 

.0055 

6,  000 

7,690 

.  0103 

.  0048 

8,000 

10,  260 

,0149 

.0046 

10, 000 

12,  820 

.0194 

.  0045 

.0008 

12,  000 

15,  390 

.0235 

.0041 

14,  000 

17, 950 

.  0276 

.  0041 

16,  000 

20,  520 

.0317 

.0041 

18,  000 

23,  080 

.  0358 

.0041 

20, 000 

25,  650 

.  0398 

.0040 

.0013 

22,  000 

28,  210 

.0440 

.0042 

24,  000 

30,  780 

.0478 

.  0038 

26,  000 

33,  340 

.0517 

.0039 

28, 000 

35,  910 

.  0555 

.  0038 

30,  000 

38, 470 

.  0595 

.  0040 

.0015 

E=22, 880,000. 

32,  000 

41,  040 

.  0635 

.  0040 

,  34,000 

43, 600 
46, 170 

.0675 

.  0040 

36,  000 

.0712 

.  0037 

38, 000 

48,  730 

.0753 

.  0041 

40, 000 

51,  300 

.0792 

.0039 

.0025 

Elastic  limit. 

42,  000 

53,  860 

.0835 

.  0043 

44. 000 

56,  430 

.0882 

.0047 

46,  000 

58, 990 

.  0928 

.0046 

48,  000 

61, 560 

.0984 

.  0056 

50,  000 

64, 120 

.1040 

.0056 

.0083 

52,  000 

66,  690 

.1140 

.0100 

54,  000 

69,  250 

.1360 

.0220 

56,  000 

71,  820 

.1630 

.0270 

58,  000 

74,  380 

.2026 

.0396 

60,  000 

76,  950 

.2502 

.0476 

.1333 

• 

Load  released  and  rail  reversed  in  position,  now  loadin 

instance. 

g  the  base  at  the  middle  as  in  first 

2, 000 

2,  560 

0. 

0. 

0. 

Initial  load. 

4,  000 

5, 130 

.0078 

.0078 

6,  000 

8,  000 
10,  000 

7,  690 
10,  260 
12,  820 

.0147 
.  0205 

.0069 

.0058 

.0266 

.0061 

.0073 

12, 000 

15, 390 

.0318 

.0052 

14,  000 

17, 950 

.0379 

.0061 

16,  000 

20,  520 

.0438 

.0059 

18,  000 

23, 080 

.0498 

.0060 

20,  000 

25,  650 

.0564 

.0066 

.0172 

Load  released  and  rail  reversed,  and  now  loaded  on  head  at  the  middle. 
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STEEL  RAILS 


No.  65 — Continued. 


Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Kemarks. 

Total. 

Maximum 
fiber  stress. 

Pounds, 

Pounds. 

Inch. 

Inch. 

Inch. 

2,  000 

2, 560 

0. 

0. 

0. 

Initial  load. 

4, 000 

5, 130 

.0046 

.0046 

6,000 

7,  690 

.0088 

.0042 

8, 000 

10,  260 

.0130 

.0042 

10,  000 

12,  820 

.0176 

.0046 

.0005 

12,  000 

15,  390 

.0217 

.0041 

14,  000 

17, 950 

.  0257 

.0040 

16,  000 

20, 520 

.  0298 

.0041 

18, 000 

23, 080 

.0339 

.0041 

20,  000 

25, 650 

.0381 

.0042 

.0010 

Load  released,  rail  reversed,  and  loaded  on  base  at  the  middle. 

2, 000 

2, 560 

0. 

0. 

0. 

Initial  load. 

10,  000 

12, 820 

.0190 

.0190 

.0009 

20,  000 

25, 650 

.0405 

.  0215 

.0020 

22,  000 

28,  210 

.0450 

.0045 

24,  000 

30, 780 

.0515 

.0065 

26,  000 

33,  340 

.0585 

.0070 

28,  000 

35, 910 

.0659 

.0074 

A 

30,  000 

38,  470 

.0745 

.0086 

.0160 

• 

32, 000 

41, 040 

.0830 

.0085 

34,000 

43,600 

.0915 

.0085 

36,000 

46, 170 

.1000 

.  0085 

38, 000 

48,  730 

.1095 

.0095 

40, 000 

51,  300 

.1210 

.0115 

.0423 

Load  released,  rail  reversed  in  position,  and  load  applied  on  head  at  middle. 

2,  000 

2, 560 

0. 

0. 

0. 

/ 

Initial  load. 

4,  000 

5, 130 

.0043 

.0043 

• 

6,  000 

7,  690 

.0088 

.0045 

8,  000 

10,  260 

.0133 

.0045 

10,  000 

12, 820 

.0177 

.0044 

.0010 

12, 000 

15,  390 

.0222 

.0045 

14,000 

17, 950 

.0267 

.0045 

16, 000 

20,  520 

.0312 

.0045 

18, 000 

23,  080 

.0358 

.0046 

. . . 

20, 000 

25,  650 

.0402 

.0044 

.0035 

Load  released,  rail  returned  to  first 

position,  and  loaded  on  base  at  middle. 

2,000 

2, 560 

0. 

0. 

0. 

Initial  load. 

10, 000 

12,  820 

.0190 

.0190 

.0008 

20, 000 

25,650 

.0405 

.0215 

.0013 

30,  000 

38,  470 

.0616 

.0211 

.  0028 

40, 000 

51, 300 

.0856 

.0240 

.0067 

42,  000 

53, 860 

.0940 

.  0084 

44, 000 

56, 430 

.1038 

.0098 

46,  000 

58,  990 

.1178 

.0140 

48,  000 

61,  560 

.  1325 

.0147 

50, 000 

64, 120 

.1472 

.0147 

.0480 

52,  000 

66, 690 

.1634 

.  0162 

54, 000 

69,  250 

.1828 

.  0194 

56, 000 

71, 820 

.2010 

.0182 

58, 000 

74,  380 

.2350 

.0340 

60, 000 

76,  950 

.2742 

.0392 

.1542 

Load  released,  rail  reversed,  and  loaded  at  the  middle  on  the  head. 

2,  000 

2,  560 

.0 

.0 

0. 

Initial  load. 

4,000 

5,130 

.0050 

.  0050 

6, 000 

7,  690 

.0099 

.0049 

8,000 

10, 260 

.0155 

.  0056 

10, 000 

12,  820 

.  0205 

.0050 

.0037 

12,000 

15,  390 

.0255 

.  0050 

14,  000 

17,  950 

.0312 

.0057 

16,  000 

20, 520 

.0363 

.00.51  . 

18,  000 

23,  080 

.0422 

.0059 

20,  000 

25,  650 

.0483 

.0061 

.0110 

Load  released,  rail  reversed,  and  loaded  on  the  base  at  the  middle. 
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1  ■"  "  ‘  "  "" 
Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Eemarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2,  000 

2,  560 

0. 

0. 

0. 

Initial  load. 

10,  000 

12,  820 

.0186 

.0186 

.0009 

20,000 

25,  650 

.0402 

.  0216 

.0018 

30,  000 

38, 470 

.0618 

.0216 

.  0028 

40,  000 

51,300 

.0834 

.  0216 

.0045 

50,009 

64,120 

.1070 

.  0236 

.0075 

00,000 

76,  950 

.1422 

.  0352 

.0223 

62, 000 

79, 510 

.1718 

.0296 

64,000 

82, 080 

.2200 

.04p 

66,000 

84,  640 

.2870 

.0670 

68,  000 

87,  210 

.3605 

.  0735 

70,  000 

89,  770 

.4393 

.0788 

.2967 

- 

Load  released,  rail  reversed  in  position,  and  loaded  on  head  at  the  middle. 

2,  600 

2, 560 

0. 

0. 

0. 

Initial  load. 

4,  000 

5, 130 

.0049 

.0049 

6,  000 

7, 690 

.0107 

0  . 0058 

8,  000 

10,260 

.0167 

.0060 

10,000 

12,  820 

.0219 

.0052 

.0050 

12,  000 

15, 390 

.0280 

.0061 

14,  000 

17,  950 

.0340 

.  0060 

16,000 

20,  520 

.0408 

.0068 

18,  000 

23,  080 

.0476 

.0068 

20,  000 

25,650 

.0540 

.  0064 

.0165 

22,000 

28,  210 

.0608 

.  0068 

24,000 

30, 780 

.0678 

.0070 

26,  000 

33,  340 

.0770 

.  0092 

28,  000 

35,  910 

.  0850 

.0080 

30,000 

38, 470 

.0951 

.0101 

.0475 

32. 000 

41,  040 

.1047 

.  0096 

34,000 

43,600 

.1135 

.  0088 

36,  000 

46, 170 

.1235 

.0100 

38,000 

48, 730 

.1385 

.0150 

40,  000 

51,  300 

.1478 

.0093 

.0705 

Load  released,  rail  reversed,  and  loaded  on  the  base  at  the  middle. 

2,000 

2,560 

0. 

0. 

0. 

Initial  load. 

10,  000 

12, 820 

.0195 

.0195 

.0017 

20,000 

25,  650 

.0427 

.0232 

.0040 

30, 000 

38,  470 

.0665 

.  0238 

.0076 

40,  000 

51,  300 

.0925 

.0260 

.  0132 

50,000 

64, 120 

.1231 

.0306 

.0225 

66,000 

76,950 

.1608 

.0377 

.0397 

70,000 

89, 770 

.2350 

.0742 

.0918 

Test  discontinued. 
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No.  74. 

•  Bail  No.  30.  ^ 

Height  at  middle,  3''.95. 

Ends  supported  '2:1" X  apart.  Loaded  on  base  at  the  middle 

Ultimate  strength,  95,700  pounds;  li=90,410  pounds  per  square 
inch. 

Fractured  with  permanent  deflection  hardly  appreciable. 

Appearance,  granular,  radiating  from  a  point  at  the  surface  of  the 
head. 

The  metal  to  a  depth  of  from  ''.01  to  ".03  under  the  tread  of  the 
wheel  presented  a  sheared  api^earance. 


« 

No.  75. 

Kail  No.  30. 


Height  at  middle,  3".95. 

Ends  supported  22".l  apart.  Loaded  on  the  head  at  middle. 

There  was  a  flfteen-sixteenths  inch  drilled  hole  through  the  web,  4J 
inches  from  middle  of  specimen. 

At  100,000  pounds  pressure  a  crack  started  at  the  hole  in  the  web, 
extending  obliquely  three-eighths  inch. 

Ultimate  strength,  103,900  pounds;  R=98,160  pounds  per  square 
inch. 

Fractured  obliquely,  extending  the  crack  at  the  bolt  hole  in  the  web 
to  the  top  surface  of  the  head,  and  from  the  bolt  hole  obliquely  through 
the  base.  Appearance,  granular,  radiating  on  each  side  from  the  bolt 
hole. 


Tests  of  3Ietals,  1891. 
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No.  66. 

Steel  Eail  No.  32. 

Section  of  new  rail,  branded  “  A-B-S-89,  111.” 
Height,  4'^50. 

Widtli  of  base,  4^M8. 

Weight  per  yard,  65.02  pounds. 

Ends  supported  30''  apart. 

Loaded  on  base  at  the  middle. 


Applied  loads. 

Successive 

deflections. 

Deflection 

sets. 

Total. 

Maximum 
fiber  stress. 

Deflections. 

Remarks. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2,000 

2, 060 

0. 

0. 

0. 

Initial  load. 

6, 000 

6, 180 

.0076 

.0076 

10,  000 

10,  300 

.0143 

.0067 

.0002 

14,  000 

14,  420 

.0210 

.0067 

18,  000 

18, 540 

.0272 

.0062 

20, 000 

20,  600 

.0302 

.0030 

.0004 

24,  000 

24,  720 

.0363 

.0061 

28,  000 

28,  840 

.0425 

.  0062 

30, 000 

10, 000 

30,  900 
10, 300 

.0454 

.0029 

.0005 

Rested  under  load  15  hours. 

30,  000 

30. 900 

.0447 

.0007 

32, 000 

32,  960 

.0477 

.0030 

34,  000 

35,  020 

.0507 

.0030 

36,  000 

37,  090 

.  0536 

.  0029 

. . 

38,  000 

39, 150 
41,210 

.0564 

.  0028 

40,  000 

.  0592 

.  0028 

.0002 

42,  000 

43, 270 

-0622 

.0030 

44, 000 

45, 330 

.  0650 

.0028 

46,  000 

47, 390 

.0679 

.0029 

48, 000 

49,  450 

.0708 

.0029 

50,  000 

51,510 

.0737 

.0029 

.0005 

Load  released,  rail  reversed  in  position,  and  loaded  on  the  head  at  the  middle. 

2,000 

2,  060 

0. 

0. 

0. 

Initial  load. 

6, 000 

6, 180 

.0067 

.0067 

10, 000 

10,  300 

.0131 

.0064 

0. 

14,  000 

14,  420 

.0196 

.0065 

18, 000 

18, 540 

.0257 

.0061 

20,  000 

20,  600 

.0285 

.0028 

— . 0002 

24,  000 

24,  720 

.0345 

,0060 

28,  000 

28, 840 

.0405 

.0060 

30, 000 

30, 900 

.0435 

.0030 

0. 

34, 000 

35, 020 

.  0492 

.0057 

38,  000 

39, 150 

.0550 

.0058 

40,  000 

41,210 

.0577 

.0027 

0. 

44,  000 

45,  330 

.0638 

.0061 

48, 000 

49,  450 

.0696 

.0058 

50,000 

51,  510 

.0726 

.0030 

.0008 

E  =  22,460,000. 

52,000 

53, 570 

.0760 

.  0034 

54,000 

55,  630 

.  0790 

.0030 

56,  000 

57, 690 

,0821 

.0031 

58,000 

59,  750 

.0854 

.0033 

60,  000 

61,810 

.  0887 

.  0033 

.0028 

Elastic  limit. 

62,  000 

63,  870 

.0925 

.0038 

64,  000 

65,  930 

.  0962 

.0037 

66, 000 

67,  990 

.1000 

.0038 

68, 000 

70,  050 

.1037 

.0037 

70,  000 

72, 110 

.1085 

.0048 

.0085 

72,  000 

74, 170 

.1135 

.  0050 

74,  000 

76,  230 

.1181 

.0046 

j 

76, 000 

78,290 

.1238 

.0057 

78,  000 

80, 350 

.1298 

.0060 

80,  000 

82,410 

.1397 

.0099 

.0247 

82,  000 

84, 470 

.  1520 

.0123 

84,000 

86,  530 

.1732 

.0212 

'  86,000 

88, 590 

.1913 

.0181 

88, oOO 

90, 650 

.2145 

.0232 

90, 000 

92,  710 

.2395 

.0250 

.1068 

Rail  reversed  in 

position  and  loaded  on  base  at  the  middle. 
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STEEL  RAILS 


No.  6G — Continued. 


Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Remarks. 

Total. 

Maximum 
liber  stress. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2,  000 

2, 060 

0. 

0. 

0. 

Initial  load. 

4,  000 

4, 120 

.0047 

.0047 

6,  000 

6, 180 

.0094 

.  0047 

8,000 

8,  240 

.0135 

.0041 

10,  000 

10, 300 

.0179 

.0044 

.  0045 

12.  000 

12, 360 

.0223 

.0044 

14,  000 

14, 420 

.0263 

.0040 

16, 000 

16,  480 

.0311 

.  0048 

18,  000 

18,  540 

.0356 

.  0045 

20,  000 

20,  600 

.0404 

.0048 

.0111 

Kail  reversed  in  position  and  loaded  on  bead  at  the  middle. 

2,000 

2,060 

0. 

.0 

0. 

Initial  load. 

4.  000 

4, 120 

.  0033 

.0033 

6,000 

6, 180 

.0067 

.0034 

8,000 

8,240 

.0101 

.0034 

10,  000 

10, 300 

.0134 

.  0033 

.0003 

12, 000 

12,  360 

.0168 

.0034 

14, 000 

14, 420 

.0200 

.  0032 

16,  000 

16,  480 

.0235 

.  0035 

18,  000 

18,  540 

.0266 

.0031 

20,  000 

20, 600 

.  0298 

.0032 

.0008 

Rail  reversed  in 

position  and  loaded  on  ba  se  at  tbe  middle. 

2,  000 

2, 060 

0. 

0. 

0. 

Initial  load. 

10,  000 

10, 300 

.0141 

.0141 

.  0005 

20,  000 

20,  600 

.0312 

.0171 

.0017 

22, 000 

22, 660 

.  0349 

.  0037 

24, 000 

24, 720 

.0393 

.0044 

26, 000 

26,  780 

.0442 

.  0049 

28, 000 

28, 840 

.0493 

.  0051 

30,  000 

30,  900 

.0543 

.0050 

.0100 

32,000 

32,  960 

.0595 

.  0052 

34, 000 

35,  020 

.0644 

.0049 

36,  000 

37,  090 

.0692 

.0048 

38, 000 

39, 150 

.0749 

.0057 

40,  000 

'41,210 

.0803 

.0054 

.0215 

Reversed  in  position  and  loaded  on  bead  at  tbe  middle. 

2,  000 

2, 060 

0. 

0. 

0. 

Initial  load. 

,  4,000  . 

4, 120 

.0036 

.0036 

6,  000 

6, 180 

.0072 

.  0036 

8,000 

8,  240 

.0106 

.  0034 

10, 000 

10, 300 

.0140 

.0034 

.  0009 

12,000 

12,  360 

.0172 

.  0032 

14,000 

14,  420 

.  0206 

.0034 

'16,  000 

16,  480 

.0239 

.  0033 

•• 

18,  000 

18,  540 

.0272 

.  0033 

20,  000 

20,  600 

-  .  0305 

.0033 

.0017 

■ 

Reversed  in  position  and  loaded  on  base  at  tlie  middle. 

2,  000 

2,  060 

0. 

0. 

0. 

Initial  load. 

10,  000 

10, 300 

.  0136 

.0136 

.0002 

20, 000 

20,  600 

■  . 0298 

-  . 0162 

.0005 

30,000 

30,  960 

.0453 

.0155 

.0012 

40,  000 

41,210 

.0619 

.  0166 

.0032 

42,  000 

43,  270 

.  0668 

.  0049 

44,  000 

45, 330 

.0713 

.0045 

46,  000 

47, 390 

.0774 

.0061 

48,  000 

49, 450 

.0835 

.0061 

50,  000 

51,510 

.0899 

.  0064 

.0167 

52,000 

53.  570 

.0969 

.0070 

54, 000 

55,  630 

.1032 

.0063 

.56,  000 

57,  990 

.  1092 

.0060 

58,  OOO 

59, 750 

.  1160 

.  0068 

60,  000 

61,  710 

.  1235 

.0075 

.0355 

Reversed  in  position  and  loaded  on  bead  at  tbe  middle. 
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Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

.sets. 

Remarks. 

Total. 

MaxiniTiiTi 
fibei- stress. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2,000 

2,  060 

0. 

0. 

0. 

Initial  load. 

4,000 

4,120 

.  0037 

.0037 

G,  000 

6,180 

.  0072 

.  0035 

8,  000 

8,  240 

.0107 

.0035 

10,  000 

10,  300 

.0142 

.0035 

.0012 

12,  000 

12,  360 

.0177 

.0035 

14,  000 

14, 420 

.  0210 

.0033 

16, 000 

16,  480 

.  0245 

.0035 

18, 000 

18,  540 

.  0280 

.0035 

20,  000 

20,  600 

.0317 

.0037 

.0027 

Reversed  in  position  and  loaded  on  the  h 

ase  at  the  middle. 

2,000 

2, 060 

0. 

0. 

0. 

Initial  load. 

10, 000 

10, 300 

.1037 

.1037 

.  0003 

20, 000 

20, 600 

.  0296 

.0159 

.0007 

30, 000 

30,  900 

.  . 0451 

.0155 

.0013 

* 

40,  000 

41, 210 

.  0603 

.0152 

.0015 

50,  000 

51,  510 

.0760 

.0157 

.  0025 

60,  000 

61,  810 

.  0951 

.0191 

.0073 

62,  000 

63,  870 

.1018 

.0067 

64,  000 

65, 930 

.1072 

.0054 

66, 000 

67, 990 

.1147 

.0075 

68,000 

70,  050 

.  1226 

.0079 

70, 000 

72, 110 

.1325 

.  0099 

.0294 

72, 000 

74. 170 

.  1429 

.0104 

74,  000 

76,  230 

.1493 

.0064 

76,  000 

78,  290 

.  1595 

.0102 

78,  000 

80,  350 

.1697 

.0102 

80, 000 

82, 410 

.1824 

.0127 

.0633 

Reversed  in  position  and  loaded  on  the  head  at  the  middle. 

2,  000 

2,  060 

0. 

0. 

0. 

Initial  load. 

4,000 

4, 120 

.0037 

.0037 

6,  000 

6, 180 

.  0073 

.0036 

8,  000 

8,  240 

.0110 

.0037 

10, 000 

10, 300 

.0147 

.0037 

.0020 

12, 000 

12,  360 

.0187 

.0040 

14,  000 

14, 420 

.0227 

.0040 

16, 000 

16,  480 

.0265 

.0038 

' 

18,  000 

18, 540 

.  0302 

.0037 

20,  000 

20,  600 

.0340 

.0038 

.0056 

Reversed  in  position  and  loaded  on  the  base  at  the  middle. 

2,000 

2, 060 

0. 

0. 

0. 

Initial  load. 

10,  000 

10,  300 

.0134 

.0134 

.0002 

20,  000 

20,  600 

.0292 

.0158 

.0004 

30,  000 

30,  900 

.0447 

.0155 

.  0007 

40,  000 

41, 210 

.0597 

.0150 

.0010 

50,  000 

51,  510 

.0751 

.0154 

.0018 

60, 000 

61,  810 

.0908 

.0157 

.  0025 

70,  000 

72,  no 

.1072 

.0164 

.0044 

80,  000 

82. 410 

.1294 

.0222 

.0108 

82,  000 

84,  470 

.1375 

.0081 

84,  000 

86, 530 

.1469 

.0094 

86,  000 

88,  590 

.1600 

.0131 

88,  000 

90,  650 

.1799 

.0199 

90, 000 

92, 710 

.  1902 

.0103 

.0558 

Reversed  in  position  and  loaded  on  the  head  at  the  middle. 

2,000 

2, 060 

0. 

0. 

0. 

Initial  load. 

4, 000 

4, 120 

.0037 

.0037 

6,000 

6, 180 

.0078 

.0041 

8,000 

8,  240 

.0119 

.0041 

10,  000 

10,  300 

.  0159 

.0040 

.  0028 

12, 000 

12,  360 

.0200 

'  .0041 

14,000 

14,  420 

.0240 

.  0040 

16, 000 

16, 480 

.0282 

.  0042 

18,  000 

18,  540 

.0325 

.0043 

20, 000 

20,  600 

.0365 

.0040 

.0080 

Reversed  in  position  and  loaded  on  the  ba 

se  at  the  middle. 
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No.  GG — Continued. 


Applied  loads. 

Successive 

deflections. 

Deflection 

sets. 

Total. 

Maximum 
fiber  stress. 

Deflections. 

Pounds. 

'Pounds. 

Inch. 

Inch. 

Inch. 

2,  000 

2,  060 

0. 

0. 

0. 

10, 000 

10, 300 

.0135 

.0135 

.  0002 

20,  000 

20,  600 

.0297 

.0162 

.  0010 

30, 000 

30, 900 

.0456 

.0159 

.0014 

40, 000 

41,  210 

.0610 

.  0154 

.0022 

50,  000 

51,510 

.0765 

.0155 

.  0025 

60,  000 

61,  810 

.  0920 

.0155 

.0035 

70,  000 

72,  no 

.  1080 

.0160 

.0048 

80, 000 
10,  000 
90,  000 

82, 410 
10,  300 
92, 710 

.1262 

.  0182 

.0078 

.1492 

.0230 

92,  000 

94, 780 

.1665 

.0173 

94,  000 
96,  000 

90,  840 

.1932 

.0267 

98, 900 

.  2180 

.0248 

98,  000 

100, 960 

.2470 

.  0290 

100,  000 

103,  020 

.2769 

.  0299 

.1223 

10,  000 

10, 300 

.1350 

— .  1419 

.1222 

20,  000 

20, 600 

.1508 

+.0158 

.1220 

30,  000 

30, 900 

.1660 

.0152 

.1218 

40,  000 

41,210 

.1808 

.0148 

.1218 

50,  000 

51,510 

.  1958 

.0150 

.1217 

60,  000 

61,  810 

.2110 

.  0152 

.1218 

2,  000 
4,  000 
6,^Q00 
8.  OOO 
10,  000 
12,  000 
14,  000 
16,  000 
18,  000 
20,  000 
10,  000 
18,  000 
20,  000 
22,  000 
24,  000 
26,  000 
28,  000 
30,  000 
32,  000 
34,  000 
36,  000 
38,  000 
40,  000 
38,  000 
36,  000 
40,  000 
42,  000 
44.  000 
46,  000 
48,  000 

50,  000 

48,  000 
46,  000 
52,  OOo 
54,  000 
56,  000 
58,  000 

60,  000 


Remarks. 


Initial  load. 


Rested  under  load  15  hours. 


Reversed  iu  position  and  loaded  on  the  head  at  the  middle. 

Initial  load. 


2,  060 

4, 120 

6, 180 

0. 

.  0045 

0. 

.  0045 

0. 

.0087 

.  0042 

8^  240 

.0132 

.0045 

loj  300 
12, 360 

.0177 

.0220 

.0045 

.0043 

.0047 

14;  420 
16, 480 
18,  540 
20,  600 
10, 300 
18,  540 
20,  600 
22,  660 
24, 720 
26,  780 
28, 840 
30,  900 
32, 960 
35,  020 

.0267 

.  0047 

.  0317 

.0050 

.  0362 

.  0045 

.0417 
.0263 
.0388 
.  0423 

.0055 
—.0154 
+. 0125 
.  0035 

.0131 
.0131 
.  0131 

.0457 

..  0034 

.0510 

.  0053 

.0563 

.  0053 

.0617 

.0054 

.0674 

.0736 

.0057 

.0062 

.0232 

.0792 

.  0056 

37; 090 
39, 150 
41,  210 
39, 150 
37,  090 
41,  210 
43,  270 
45,  330 
47, 390 
49, 450 

51,510 

49, 450 
47,  390 
53,  ,570 

.0852 

.  0060 

.0915 

.  0063 

.0980 
.0962 
.0935 
.  1003 

.  0065 
— .  0018 
— . 0027 
+.0068 
.0059 

.0388 
.0397 
.  0398 

.1062 

.1116 

.0054 

.1187 

.0071 

.1267 

.  0080  ” 

C  . 1342 

.  0075 

1  . 1367 

.1348 
.1320 
.  1433 

.  0025 
— . 0019 
— . 0028 
+.0113 
.  0075 

.  0626 
.0635 
.  0633 

55;  630 
57,  690 
59,  750 

61,  810 

.  1508 

.  1586 

.  0078 

.  1698 

.0112 

f  . 1762 

.  0064 

1  . 1820 

.0058 

.0925 

After  5  minutes. 


Immerliate  deflection. 
After  5  minutes. 


Reversed  in  position  and  loaded  on  the  base  at  the  middle. 

Initial  load.’ 


2,  000 

2,  060 

0. 

0. 

0. 

4,  000 

4, 120 

.0039 

.0039 

6,  000 

6, 180 

.  0074 

.  0035 

8,  000 

8,  240 

.0109 

.0035 

10,  000 

10, 300 

.0144 

.0035 

.  0011 

12, 050 

12,  360 

.0177 

.  0033 

14,  000 

14, 420 

.0213 

.  0036 

16,  000 

16,  480 

.0249 

.  0036 

18, 000 

18,  540 

.0282 

.0033 

1 
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No.  6G — Continued. 


Applied  loads. 

Deflections.  1 

Succes.sive 

deflections. 

Detlectian 

sets. 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

20, 000 

20,  600 

.0318 

.  0036 

.0027 

22,  000 

22,  660 

.0352 

.  0034 

24,  000 

24,  720 

.0387 

.  0035 

20, 000 

26,  780 

.0422 

.  0035 

28,  000 

28, 840 

.  0457 

.  6035 

80, 000 

30,  900 

.  0493 

.  0036 

.0050 

32,  000 

32, 960 

.  0530 

.  0037 

34.  000 

35, 020 

.  0562 

.  0032 

36, 000 

37,  090 

.  0597 

.  0035 

38,  000 

39, 150 

.  0633 

.  0036 

/ 

40, 000 

41.  210 

.  0671 

.  0038 

.0081 

42,  000 

43.270 

.0708 

.0037 

44,  000  ■ 

45,  330 

.0743 

.  0035 

46,  000 

47,  390 

.  0783 

.  0040 

• 

48, 000 

49,  450 

.0821 

.  0038 

' 

50,  000 

51,510 

.0862 

.0041 

.0125 

52, 000 

53, 570 

.0906 

.  0044 

54,  000 

55,  630 

.0946 

.0040 

56,  000 

57,  690 

.0986 

.0040 

58, 000 

59,  750 

.1026 

.0040 

60,  000 

61,  810 

.1071 

.  0015 

.0186 

62,  000 

63,  870 

.1126 

.0055 

64,  000 

65,  930 

.  1168 

.0042 

66,  006 

67, 990 

.1215 

.0047 

68,  000 

70, 050 

.1265 

.  0050 

70, 000 

72,110 

.1318 

.  0053 

.  0284 

72,  000 

74, 170 

.1384 

.  0066 

74,  000 

76,  230 

.  1434 

.  0050 

76,  000 

78,  290 

.1488 

.  0054 

78,  000 

80,  350 

.  1545 

.0057 

80,  000 

82.  410 

.1617 

.0072 

.0428 

82, 000 

84,  470 

.  1692 

.  0075 

84,  000 

86,  530 

.1756 

.  0064 

86,  000 

88,  590 

.1828 

.  0072 

88,  000 

90,  650 

.  1895 

.  0067 

90,  000 

92, 710 

.1987 

.0092 

.0641 

92, 000 

94,  780 

.2111 

.0124 

94,000 

96,  840 

.2188 

.0077 

96,  000 

98, 890 

.2297 

.0109 

98,  000 

100,  960 

.2435 

.  0138 

100,  000 

103, 020 

.2632 

.0197 

.1107 

80,  000 

82,  410 

.  2302 

— . 0330 

.1112 

80,  000 

82, 410 

.  2299 

— . 0003 

.  1112 

90,  000 

92,  710 

.2459 

+. 0160 

.1117 

90,  000 

92,  710 

.2464 

.0005 

.1121 

(  . 2675 

.0211 

Immediate  deflection. 

100, 000 

103,  020 

<  .  2725 

.0005 

After  5  minutes. 

(  .  2760 

.0035 

.  1245 

After  65  minutes. 

Reversed  in  position  and  loaded  on  the  head  at  the  middle. 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,  000 

10,  300 

.0177 

.0177 

.  0046 

20,  000 

20,  600 

.0420 

.0243 

.0123 

30,  000 

30,  900 

.0676 

.0256 

.0230 

40, 000 

41,  210 

.0987 

.  0311 

.0390 

50, 000 

51,  510 

.1350 

.0363 

.0600 

60,  000 

61,810 

.1808 

.0458 

.0905 

70, 000 

72,  no 

.2380 

.0572 

.1327 

80,  000 

82,410 

.2900 

.0520 

.1695 

90, 000 

92,710 

.3799 

.0899 

.2430 

100,  000 

103,  020 

.4975 

.1176 

.3422 

Reversed  in  position  and  loaded  on  the  base  at  the  middle. 

2, 000 

2,  060 

0. 

0. 

0. 

Initial  load. 

10, 000 

10,  300 

.0171 

.0171 

.0042 

20, 000 

20,  600 

.  0402 

.0231 

.0113 

30,  000 

30,  900 

.0645 

.  0243 

.  0202 

40, 000 

41,210 

.0930 

.  0285 

.  0335 

50,  000 

51,  510 

.1267 

.  0337 

.  0518 

60,  000 

61,  810 

.1677 

.0410 

.0776 

70,  000 

72,  no 

.2188 

.  0511 

.1135 

80, 000 

82,410 

.2815 

.0627 

.1605 

90, 000 

92,  710 

.3608 

.0793 

.  2241 

100,  000 

103, 020 

.  4645 

.1037 

.3105 

Reversed  in  position  and  loaded  on  the  head  at  the  middle. 
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Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2,  000 

2,  060 

0. 

0. 

0. 

Initial  load. 

10,  000 

10,  300 

.0163 

.  0163 

.0035 

20, 000 

20,  600 

.0385 

.0222 

.0098 

30,  000 

30,  900 

.0634 

.0249 

.0190 

40,  000 

41,  210 

.  0905 

.0271 

.0311 

50,  000 

51,  510 

.1235 

.0330 

.0488 

CO, 000 

61,810 

.1628 

.0393 

.0727 

70,  000 

72, 110 

.2138 

.0510 

.1088 

80,  000 

82,  410 

.2752 

.0614 

.1545 

90,  000 

92,  710 

.3545 

.0793 

.2177 

100,  000 

103, 020 

.4595 

.1050 

.3055 

Reversed  in  position  and  loaded  on  the  base  at  the  middle. 

2,  000 

2,  060 

0. 

0. 

0. 

Initial  load. 

10,  000 

10, 300 

.0169 

.0169 

.0037 

20.  000 

20,  600 

.0392 

.0223 

.0103 

• 

30, 000 

30,  900 

.0633 

.0241 

.0188 

40,  000 

41, 210 

.0905 

.0272 

.0304 

50,  000 

51,  510 

.1232 

.0327 

.0480 

CO,  000 

61,  810 

.1619 

.0387 

.0715 

70,  000 

72. 110 

.2102 

.0483 

.1046 

80, 000 

82,  410 

.2687 

.0585 

.1484 

90,  000 

92,  710 

.3482 

.  0795 

.2113 

100,  000 

103,  020 

.4452 

.0970 

.2914 

L^oad  of  100,000  pounds  applied  twenty  times,  ten  times  each  to  head  and  base.  The  load 

was  sustained  one-Iialf  minute  each  time  applied. 

Keversed  in  position  and  loaded  on  the  head  at  the  middle. 

2, 000 

2, 060 

0. 

0. 

0. 

Initial  load. 

10, 000 

10, 300 

.0171 

.0171 

.0037 

20,  000 

20,  600 

.0391 

'.  0220 

.0093 

30,  000 

30,  900 

.0632 

.0241 

.0182 

40,  000 

41,  210 

.  0900 

.0268 

.0295 

50,  000 

51,  510 

.1208 

.0308 

.0450 

60, 000 

61,810 

.1586 

.0378 

.0675 

70,  000 

72, 110 

.2050 

.0464 

.0990 

80,  000 

82,  410 

.  2590 

.0540 

.1372 

90,  000 

92,  710 

.3407 

.0817 

.2024 

100, 000 

103, 020 

.4410 

.1003 

.2865 

Reversed  in  position  and  loaded  on  the  base  at  the  middle. 

2,  000 

2, 060 

0. 

0. 

0. 

Initial  load. 

10,  000 

10, 300 

.0163 

.0163 

.0033 

4 

20,  000 

20, 600 

.0385 

.0223 

.0091 

30, 000 

30, 900 

.0625 

.0240 

.0168 

40,  000 

41,  210 

.0810 

.0185 

.0213 

50,  000 

51, 510 

.1141 

.0331 

.0390 

60,  000 

61, 810 

.1536 

.0395 

.0626 

70,  000 

72, 110 

.2020 

.0484 

.0965 

♦ 

80,  000 

82.  410 

.2603 

.0583 

.1383 

90, 000 

92,  710 

.3370 

.0767 

.1988 

100,  000 

103,  020 

.4379 

.1009 

.2818 

Rail  rested  3  months  27  days,  then  test  resumed,  loading  on  the  head  at  the  middle. 

2,  000 

2, 060 

0. 

0. 

0. 

Initial  load. 

10, 000 

10,  300 

.0132 

.0132 

.0002 

20,  000 

20,  600 

.  0291 

.0159 

,0003 

. 

30,  000 

30,  900 

.0450 

.0159 

.0007 

40, 000 

41,  210 

.0620 

.0170 

.0023 

50,  000 

51,  510 

.0812 

.0192 

,0066 

60, 000 

61,810 

.1047 

.0235 

,0150 

70, 000 

72, 110 

.1370 

.  0323 

,0328 

80,  000 

82, 410 

.1660 

.0290 

,0455 

90, 000 

92, 710 

.2378 

.0718 

,1010 

100, 000 

103, 020 

.3420 

.1048 

,1874 

Rail  reversed  and  loaded  on  the  base  at  the  middle. 

2,  000 

2,  060 

0. 

0. 

0. 

Initial  load. 

10,  000 

10,  300 

.0155 

.0155 

.0023 

20,  000 

20, 600 

.0358 

.0203 

.0072 

30,  000 

30, 900 

.0585 

.0227 

.0139 

40, 000 

41, 210 

.  0832 

.  0247 

.  0225 

50,  000 

51,  510 

.1113 

.0281 

.0343 

Micrometer  disturbed. 

100,  000 

103.  020 

• 

I 

tail  reverses 

and  loaded 

on  the  head 

at  tlie  middle. 

STEEL  RAILS. 


3G5 


No.  CG — Coutiiuied. 


Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Remarks. 

Total. 

Maximum 
tiber  stress. 

Founds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2,  000 

2,  060 

0. 

0. 

0- 

Initial  load. 

10, 000 

10, 300 

.0162 

.0162 

.0027 

20,  000 

20, 600 

.0367 

.  0205 

.0078 

,10,  000 

30, 900 

.0592 

.  0225 

.  0140 

40, 000 

41,  210 

.0840 

.0248 

.  0229 

50,  000 

51,510 

.1123 

.  0283 

.0353 

60,  000 

61,  810 

.1448 

.  0325 

.0519 

70,  000 

72, 110 

.1837 

.0389 

.  0755 

80,000 

82,  410 

.  2300 

.0463 

.1066 

90,  000 

92,710 

.2898 

.  0598 

.1504 

100,  000 

103, 020 

.  3770 

.0872 

.2206 

* 

Loaded 

with  100,000  pounds  ten  times  each  on  base  and  head,  reversing  the  rail  between  each 

loadine. 

The  last  load  was  applied  to  tlie  head. 

Kail  reversed  and  loaded  on  the  base  at  the  middle. 

2,  000 

2,  060 

0. 

0. 

0. 

Initial  load. 

10, 000 

10, 300 

.0163 

.0163 

.  0032 

20,  000 

20,  600 

.0377 

.0214 

.0090 

30,  000 

30, 900 

.0616 

.  0239 

.0179 

40, 000 

41,  210 

.0888 

.  0272 

.  0277 

50, 000 

51,  510 

.1197 

.  0309 

.  0427 

60,  000 

61,810 

.  1563 

.0366 

.0646 

• 

70, 000 

72, 110 

.  2038 

.0475 

.0958 

80,  000 

82,  410 

.  2625 

.  0587 

.1375 

90,  000 

92,710 

.3340 

.0715 

.1940 

100,  000 

103,  020 

.4258 

.0918 

.2695 

Rail  reversed  and  loaded  on  the  head  at  the  middle.  0 

2,  000 

2,  060 

0. 

0. 

0. 

Initial  load. 

10,  000 

10,  300 

.0172 

.0172 

.0043 

20,  000 

20,  600 

.0390 

.  0218 

.0095 

30,  000 

30,  900 

.0575 

.0185 

.  0177 

40,  000 

41,210 

.0896 

.  0321 

.0285 

50,  000 

51,  510 

.1208 

.0312 

.0436 

60,  000 

61,810 

.1580 

.0372 

.0648 

70.  000 

72, 110 

.  2033 

.0453 

.0949 

80,  000 

82, 410 

.  2602 

.  0569 

.1360 

90,  000 

92,  710 

.3309 

.0707 

.1947 

100,  000 

103,  020 

.4187 

.  0878 

.2620 

Loaded 

with  100,000  pounds  ten  times  each  on  base  and  head,  reversing  the  rail  between 

each  loading.  The  last  load  wa.s  applied  to  the  head. 

The  rail  was  percei)tihly  warmed  by  the  repeated  loading. 

Rail  now  reversed  and  loaded  on  tlie  base  at  tne  middle. 

2,  000 

2,060 

0. 

0. 

'  0. 

Initial  load. 

10,  000 

10,  300 

.0166 

.0166 

.0039 

20, 000 

20,  600 

.  0380 

.0214 

.  0093 

30,  000 

'  30, 900 

.0618 

.  0238 

.  0175 

40,  000 

41,210 

.0890 

.  0272 

.  0283 

50,  000 

51,510 

.  1217 

.0327 

.  0450 

Rested  under  10,000  pounds  llhours. 

60,  000 

61,  810 

.1458 

.  0241 

.  0553 

70, 000 

72,  110 

.  1965 

.  0507 

.  0890 

80,  000 

82,  410 

.  2572 

.  0607 

.  1338 

90,  000 

92,  710 

.  3316 

.0744 

.1922 

100,000 

103,  020 

.4255 

.0939 

.2695 

Kail  reversed  and  loaded  on  the  head 

at  the  middle. 

2,  000 

2,  060 

0. 

0. 

0. 

Initial  load. 

10,000 

10, 300 

.0160 

.0160 

.0035 

20, 000 

20,  600 

.0372 

.0212 

.0087 

30,  000 

30,  900 

.0615 

.0243 

.0171 

40,  000 

41, 210 

.0873 

.  0258 

.  0270 

50, 000 

51,  510 

.  1193 

.  0320 

.0427 

60,  000 

61.  810 

.1.555 

.  0362 

.0631 

70,  000 

72, 110 

.  2081 

.  0526 

.0921 

80,  000 

82,410 

.  2.575 

.  0494 

.  1335 

90,  000 

92,  710 

.  3288 

.0713 

.1887 

100,  000 

103,  020 

.  4230 

.0942 

.  2662 

Rail  reversed  and  loaded  with  80,000  pounds  on  the  base  at  the 
middle  for  the  purpose  of  straii^htening  the  head. 

Transverse  test  discontinued  and  tensile  specimen  taken  from  the 
head. 
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STEEL  RAILS 


No.  G7. 

Steel  Rail  No,  34. 

Branded  W.  I.  Co.  Steel,  82.” 

Height,  4".41;  width  of  base,  4".49^  weight  per  yard,  64.66  pounds. 
Sui)ported  at  ends  54''  apart. 

Loaded  on  head  at  the  middle. 


Ai)plie(l  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2,  000 

:i.  700 

0. 

0. 

.0 

Initial  load. 

4,  000 

7,  400 

.0157 

.  01.57 

6, 000 

11, 100 

.0315 

.01.58 

8,000 

14,  800 

.0477 

.  0102 

10, 000 

18,  500 

.  0635 

.0158 

.  0007 

4,  000 

7,  400 

.0163 

— . 0472 

6,  000 

n,  100 

.  0321 

+.  01.58 

8,  000 

14. 800 

.  0481 

.  0100 

10, 000 

18,  500 

.0636 

.0155 

.0009 

Reversed  and  loaded  on  base. 

2,  000 

3,  700 

0. 

0. 

0. 

Initial  load. 

4,  000 

7,  400 

.0166 

.  0166 

0,  000 

11,100 

.0327 

.  0101 

8,  000 

14,  800 

.0488 

.0161 

10,  000 

18, 500 

.  0650 

.  0162 

.0015 

4,  000 

7,  400 

.0177 

— . 0473 

6,  000 

11, 100 

.  0335 

+.0158 

8.  000 

14,  800 

.  0493 

.0158 

10,  000 

18, 500 

.0653 

.0160 

.0012 

Distance  between  end  supports  reduced  to  42 

Loaded  on  the  head. 

2,  000 

2,  880 

0. 

0. 

0. 

Initial  load. 

4,000 

5,  750 

.0085 

.0085 

6,  000 

8,  030 

.0107 

.0082 

8,  000 

11,  510 

.  0243 

.0076 

io,  000 

14,  300 

.  0322 

.0079 

.0008 

10,  000 

14,  300 

.  0331 

.  0009 

.0015 

4,  000 

5,  750 

.  0096 

— .  0235 

0,  000 

8,  G30 

.0175 

+  .0079 

8,  000 

11,510 

.  0250 

.  0075 

10,  000 

14,  300 

.0331 

.0081 

.0015 

Reversed  and  loaded  on  base. 

2,000 

2.  880 

0. 

0.  1 

0. 

Initial  load. 

4,  000 

5,  750 

.  0090 

.  0090 

0,  000 

8,  G30 

.0173 

.  0083 

8,  000 

11,510 

.  0255 

.  0082 

10,000 

14, 300 

.  0335 

.  0080 

.  0020 

4,  000 

5,  750 

.  0102 

— .  023;} 

G,  000 

8,  030 

.0177 

+.0075 

8,  000 

11,510 

.  0258 

.0081 

10,  000 

14,'390 

.0330 

.0078 

.0020 

Distance  between  end  supports  reduced  to  30 

'.  Loaded  on  the  head. 

2,  000 

2,  050 

0. 

0. 

0. 

Initial  load. 

4,  000 

4,110 

.  0037 

.0037 

6,  (H)0 

6, 100 

.  0070 

.  0033 

8, 000 

8,  220 

.0102 

.  0032 

• 

10, 000 

10,  270 

.  0135 

.  0033 

.0004 

12,000 

12,  330 

.  0168 

.  0033 

14, 000 

14,  380 

.0200 

.  oo;{2 

16, 000 

16,  440 

.  0232 

.  0032 

18,  000 

18,  400 

.  0265 

.  0033 

20,  000 

20,  550 

.0295 

.0030 

.0006 

Reversed  and  loaded  on  base. 
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STEEL  RAILS 


3G7 


No.  67 — Continued. 


Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

Inches. 

Inch. 

Inch. 

2,  000 

2,050 

-  0. 

0. 

0. 

Initial  load. 

4,  000 

4,110 

.0040 

.0040 

6,  000 

6, 160 

.  0075 

.0035 

8,  000 

8,220 

,  0105 

.0030 

10,  000 

10,  270 

.0136 

.  0031 

.0002 

12,  000 

12,  3;io 

.0168 

.  0032 

14,  000 

14,  380 

.0200 

.0032 

16,  000 

16,  440 

.  0234 

.  0034 

18, 000 

18,  490 

.0267 

.  0033 

20, 000 

20, 550 

.  0299 

.0032 

.0006 

Ke versed  and  loaded  on  bead. 

2,000 

2,  050 

0. 

0. 

0. 

Initial  load. 

10,  000 

10, 270 

.0133 

.0133 

.0000 

20, 000 

20,  550 

.0297 

.0164 

.  0007 

22, 000 

22,  600 

.0330 

.0033 

«0, 000 

30,  820 

.0453 

.  0123 

.  0005 

40, 000 

41, 100 

.0618 

.  0165 

.0017 

1:^21,560,000. 

42,  000 

43, 1.50 

.0650 

.0032 

Elastic  limit.  ^ 

44, 000 

45, 210 

.0685 

.  0035 

46, 000 

47,  260 

.0722 

.0037 

48,  000 

49,  320 

.0762 

.0040 

50, 000 

51,  380 

.0805 

.  0043 

.0048 

52, 000 

53,  430 

.  0850 

.  0045 

54, 000 

55, 480 

.0911 

.0061 

56,  000 

57, 540 

.1006 

.0095 

58, 000 

59, 590 

.1180 

.  0174 

60,  000 

61,  650 

.  1790 

.  0610 

.0864 

62, 000 

63, 700 

.2435 

.0645 

64, 000 

65,  760 

.2946 

.0511 

66, 000 

67, 810 

.  3557 

.0611 

68,  000 

69,  870 

.4245 

.0688 

70,  000 

71, 920 

.4930 

.  0685 

.  3795 

72,  000 

73, 980 

..58 

.0870 

74, 000 

76,  030 

.67 

.09 

76,  000 

78,  090 

.78 

.11 

78, 000 

80, 140 

.90 

.12 

80,  000 

82, 200 

1.08 

.18 

Keversed  and  loaded  on  base. 

76,  000 

78, 090 

Rail  fractured. 

Granular  appearance,  radiating  from  lower  side  of  tlie  head. 

The  metal  from  the  surface  of  the  head  to  a  depth  of  about  ''.05  pre¬ 
sented  a  smootli  surface  at  the  fracture,  having  the  appearance  of  a 
sheared  fracture. 
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STEEL  KAILS 


No.  G8. 

Test  of  another  piece  of  Eail  No.  34. 

.  Ends  supported  54"  ai)Art. 

Loaded  at  the  middle  on  the  base. 


Applied  loads. 

Dellections. 

Sueoe.ssive 

dedcctions. 

Deflection 

sets. 

Ilcmarks. 

Total. 

Maximum 
liber  stress. 

Founds. 

Founds. 

Inch. 

Inch. 

Inch. 

2,  000 

3,  700 

0. 

0. 

0. 

Initial  load. 

4.  t'OO 

7,  400 

.  0188 

.0188 

0,  000 

11,100 

.  0370 

.0182 

8,  000 

14,  800 

.  0550 

.  01 80 

10,  000 

18, 500 

.0722 

.0172 

.0020 

12, 000 

22,  2(!0 

.  0895 

.0173 

14, 000 

25,  800 

.  1062 

.0167 

- 

10,  000 

20,  590 

.  1225 

.  0163 

18,  000 

33,  200 

.  1392 

.  0167 

20,  000 

36,  990 

.  1563 

.0171 

.0067 

22,  000 

40,  690 

.1743 

.  0180 

24,  000 

44,  300 

.  1975 

.  0232 

20,  000 

48,  090 

.  2320 

.  0345 

28,  000 

51, 790 

.  2867 

.0547 

30, 000 

55, 400 

.  3820 

.  0953 

.1578 

32,  000 

50, 100 

.56 

.178 

33, 400 

61,  770 

Ultimate  strength. 

Granular  fracture ;  the  metal  at  the  worn  surface  of  the  head,  for 
d(‘i)th  of  about  ".05,  had  a  smooth,  sheared  api)earance. 


STEEL  RAILS 


3G9 


No.  02. 

Eail  No.  34. 

Top  surface  of  head  planed  olf,  and  corners  rounded  with  -A  "  radius. 
Height,  4". 20. 

Width  of  base,  4' '.50. 

Ends  supported  30"  apart. 

Loaded  on  base  at  the  middle. 


Applied  loads. 

Deflections. 

Siaccessive 

deflections. 

Deflection 
sets.  ^ 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

Inches. 

Inch. 

Inch. 

2, 000 

2,  220 

0. 

0. 

0. 

Initial  load. 

4,  000 

4, 440 

.0042 

.0042 

6, 000 

6,  660 

.  0082 

.0040 

8, 000 

8,880 

.0120 

.0038 

• 

10,  000 

11,  000 

.0157 

.  0037 

.0005 

12, 000 

13, 330 

.0193 

.0036 

14,000 

15,  550 

.0230 

.  0037 

16, 000 

17, 770 

.0265 

.0035 

18, 000 

19, 990 

.0302 

.0037 

20,  000 

22,  210 

.0337 

.0035 

.0009 

22,  000 

24,  430 

.0377 

.0040 

24,000 

-  26, 650 

.0414 

.0037 

26,  000 

28,  880 

.0450 

.0036 

28,  000 

31, 100 

.0488 

.0038 

30,000 

33,  320 

.0528 

.0040 

.0026 

E=21,710,000. 

32, 000 

35,  540 

.0568 

.0040 

34,  000 

37, 760 

.0610 

.0042 

Elastic  limit. 

36,  000 

39,  980 

.0655 

.0045 

38,  000 

42,  200 

.0703 

.0048 

40, 000 

44,  430 

.0767 

.  0064 

.0092 

Scale  starts  from  base. 

42, 000 

46, 650 

.  0850 

.0083 

44,  000 

48, 870 

.0936 

.0086 

* 

46, 000 

51,  090 

.1115 

.0179 

48, 000 

53,  310 

.1413 

.0298 

.0598 

50, 000 

55, 530 

.17 

.0287 

52, 000 

57, 750 

.26 

.09 

54, 000 

59,  970 

.29 

.03 

56,  000 

62, 200 

.  35 

.06 

58,  000 

64, 420 

.44 

.09 

60, 000 

66,  640 

.51 

.07 

62, 000 

68,  860 

.61 

.10 

64, 000 

71,  080 

.71 

.10 

- 

66,000 

73,  300 

.82 

.11 

68,  000 

75,  520 

.94 

.12 

70,  000 

77,  740 

1.  08 

.14 

72,  000 

79, 970 

1. 29 

.21 

74,  000 

82, 190 

1.49 

.20 

. _ 

76, 000 

84,  410 

1.  80 

.31 

,  78,000 

86,  630 

2. 17 

.37 

80, 000 

88,  850 

2.  64 

.47  ' 

89,500 

99, 400 

Ultimate  strength. 

Deflections  continued  bending  the  rail  through  37^  without  fracture. 
H.  Ex.  161 - 24 
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STEEL  RAILS. 


No.  93. 

Eail  No.  34. 

Longer  end  of  specimen  No.  92. 

Ends  sniiported  17". 1  apart. 

Loaded  on  head  at  the  middle ;  168,000  pounds  applied,  which  bent 
the  rail  through  50  degrees  without  fracture.  R  =  106,350  pounds  per 
square  inch. 


No.  69. 

Piece  of  Rail  No.  34. 

Distance  between  end  bearings,  30  inches. 

Loaded  on  the  base  at  the  middle. 

Height  of  rail  at  middle  bearing,  4".41. 

Ultimate  strength,  63,900  iioundsj  R  =  65,660  pounds  per  square 
inch. 

Granular  fracture,  sheared  appearance  ".05  deep  at  surface  of  head. 
Sharp  snapping  sounds  were  heard  when  load  reached  61,000  iiounds. 
Permanent  deflection  before  rupture,  inappreciable. 


No.  70. 

Piece  of  Rail  No.  34, 

Distance  between  end  supports,  30  inches. 

Loaded  on  the  head  at  the  middle. 

Height  of  rail  at  middle  bearing,  4". 41. 

Ultimate  strength,  99,800  pounds  j  R  =  102,550  pounds  per  square 
inch. 

Deflections  continued  after  passing  the  maximum  load  until  the  rail 
was  bent  an  angle  of  40  degrees. 

Rail  not  fractured. 
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No.  71. 

^  • 

•  Piece  of  Rail  No.  34,  about  20  Inches  Lono. 

There  were  granular  fractures  at  each  end  of  this  piece  where  frac¬ 
ture  had  been  caused  by  bending,  the  head  being  on  the  tension  side 
of  the  bend.  . 

The  end  fractures  occurred  without  appreciable  permanent  deflection 
jireceding  rupture. 

,  In  the  i)resent  tests  the  loads  were  applied  on  the  head,  with  the  end 
bearings  17''  apart. 

intimate  strength,  162,000  pounds  j  R  =  94,330  pounds  per  square 
inch. 

After  passing  the  maximum  stress  loads  were  continued,  increasing 
the  deflection  of  the  rail.  When  the  rail  had  been  bent  through  an 
angle  of  about  25  degrees,  a  crack  was  started  at  the  edge  of  the  outer 
flange  of  the  base,  at  a  place  where  a  spike  in  the  tie  had  worn  a  notch 
in  the  flange. 

The  metal  had  been  worn  away  until  this  notch  caused  by  the  abra¬ 
sive  action  of  the  spike  was  ".10  deep.  This  iflace  came  at  the  middle 
of  the  span  between  the  end  bearings. 

The  crack  in  the. flange  gradually  extended  to  a  depth  of  f"  as  the 
deflection  of  the  rail  increased,  presenting  an  oblique  sheared  surface 
in  appearance. 

When  the  rail  had  reached  the  maximum  deflection,  and  had  been 
-bent  through  an  angle  of  30  degrees,  the  balance  of  the  rail  parted  with 
a  granular  fracture,  radiating  from  the  notched  flange. 

At  the  worn  surface  of  the  top  of  the  head  the  metal  from  ".02  to 
".05  deep  had  a  serrated  sheared  appearance,  with  inclined  lines  be¬ 
tween  layers  of  metal  which  had  flowed  in  an  outward  direction  under 
the  wheel  pressures. 
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No.  72. 


Eail  No.  34. 


One  end  from  test  No.  67. 

Head  planed  off,  reducing  height  to  4".25,  for  the  purpose  of  remov¬ 
ing  the  metal  immediately  affected  by  the  cold  flow  caused  by  the 
wheel  pressures  when  in  service. 

Supported  at  ends  30"  apart. 

Loaded  at  the  middle  on  the  base. 

Ultimate  strength,  54,900  pounds. 


Appearance,  granular ;  the  corners  a  a  showed  metal  which 

had  flowed  under  the  wheel  pressures. 


No.  12a. 

One  end  of  fractured  section  No.  72. 

Corners  at  u  rounded  in  the  planer  and  tested  with  end  bearings 
37".l  apart. 

Loaded  on  the  base  at  the  middle. 

Ultimate  strength,  152,000  i)ounds. 

The  rail  was  bent  through  an  angle  of  40  degrees  without  fracture. 


No.  12  b. 

Head  of  the  rail  of  other  fractured  end  cut  off,  corners  rounded  at 
a  a,  and  bent  60  degrees  without  fracture.  The  upper  side  of  head  was 
on  the  convex  side  of  the  bend. 
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No.  73. 


Piece  of  Bail  No.  34. 

Distance  between  end  bearings,  22'M  inches.  Loaded  on  head  at  the 
middle. 

Ultimate  strength,  122,100  i)Oimds;  E.=92,420  i)oiinds  per  square 
inch. 

Bail  bent  38  degrees  without  fracture. 

The  head  was  partly  overturned  by  the  i^ressure  during  the  test, 
and  the  web  and  flanges  badly  distorted. 


No.  73a. 

Head  of  Bail  No.  34. 

Bent  transversely  with  top  surface  of  head  on  the  tension  side. 
Fractured  in  a  brittle  manner  with  a  granular  appearance ;  the  metal 
next  the  top  surface  showed  an  oblique  sheared  appearance. 

Piece  bent  through  about  5  degrees  before  rupture. 


No.  73&. 

Head  of  Bail  No.  34. 

Annealed  at  a  high  scaling  heat  before  testing. 

Bent  transversely  with  the  top  surface  of  the  head  on  the  tension 
side  of  the  bend. 

Bent  through  58  degrees  without  rupture. 
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No.  76. 

Piece  of  Eail  No.  34. 

Heiglit  at  middle,  4".41. 

Supported  at  ends  17'M  apart. 

Loaded  on  base  at  tbe  middle. 

Ultimate  strength,  93,580  pounds,*  E  =  54,810  pounds  per  square 
inch. 

Granular  fracture,  radiating  from  a  zone^at  the  top  of  the  head  where 
the  metal  to  a  depth  of  about  '^04  to  ^'.06  showed  a  smooth  sheared  ap¬ 
pearance. 

The  fracture  occurred  suddenly  with  slight  permanent  deflection,  the 
fracture  extending  through  the  metal  of  the  head  and  the  web.  The 
base  of  the  rail  was  not  fractured. 


No.  77. 

Piece  of  Eail  No.  34. 

Height  at  middle,  4't41. 

Supported  at  ends  22'M  apart. 

Loaded  on  base  at  the  middle. 

This  test  is  made  at  a  distance  of  15"  from  test  No.  73,  measuring 
from  center  to  center  of  plunger  at  middle  of  span. 

Ultimate  strength,  78,100  pounds  j  E  =  59,120  pounds  per  square 
inch. 

Granular  fracture,  with  metal  ".04  to  ".06  in  depth  from  the  top  of 
the  head,  displaying  a  smooth  sheared  appearance.  The  rail  fractured 
with  slight  permanent  deflection. 
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1^0.  88. 

Eail  No.  35, 

Branded  ^^0.  R.  M.'Co.,  12,  75.’^ 

Height,  3"M. 

Width  of  base,  3^^74. 

Weight  per  yard,  48.71  pounds. 

Ends  supported  30'^  apart. 

Loaded  on  base  at  the  middle. 

One  end  of  this  piece  of  rail  was  battered  down  and  showed  an  irreg¬ 
ular  fracture. 


Applied  loads. 

- 

Successive 

deflections. 

Deflection 

sets. 

- 

Total. 

Maximum 
liber  stress. 

Deflections. 

Eemarks. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

2,  000 

3,  270 

0. 

0. 

0. 

Initial  load. 

4, 000 

6,  530 

.0082 

.0082 

6,  000 

9,800 

.0162 

.  0080 

8,000 

13,  060 

.  0227 

.0065 

10, 000 

16,  330 

.  0288 

.0061 

.0002 

12,  000 

19,  590 

.  0345 

.  0057 

14,  000 

22,  860 

.0404 

.0059 

16,  000 

26, 120 

.0462 

.  0058 

18,  000 

29,  390 

.0525 

.  0063 

20,  000 

32,  650 

.0578 

.0053 

.  0013 

E=20,800,000. 

22,  000 

35, 920 

.0640 

.0062 

24, 000 

39, 180 

.0702 

.0062 

Elastic  limit. 

26,  000 

42, 450 

.0766 

.0064 

28,  000 

45,710 

.0835 

.  0069 

30, 000 

48,  980 

.0915 

.  0080 

.0070 

32, 000 

52. 240 

.  1007 

.  0092 

34. 000 

55,  510 

.1108 

.  0101 

.0151 

36,  000 

58, 770 

.12 

.0092 

38, 000 

62,  040 

.13 

.01 

40, 000 

65,  310 

.  15 

.02 

42,  000 

68,  570 

.19 

.04 

44,  000 

71,  840 

.  .24 

.05 

46, 000 

75, 100 

.30 

.06 

48,  000 

78,  370 

.37 

.07 

50,  000 
50,800 

81, 630 
82, 940 

.44 

.07 

Ultimate  strength. 

Granular  appearance,  radiating  from  metal  having  a  sheared  appear¬ 
ance,  where  flow  has  occurred  under  the  wheel  pressures,  at  the  outside 
of  the  head. 


No.  90. 
Eail  No.  35. 


Height,  3".66. 

Width  of  base,  3". 67. 

Ends  supported,  17^M  apart. 

Loaded  on  head  at  the  middle. 

Ultimate  strength,  126,800  pounds;  E=118,010  pounds  per  square 
inch. 

Bent  through  an  angle  of  42  degrees  without  tiacture. 
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]^o.  86. 

Steel  Bail  No.  36. 

Branded  Wilson  Oammel  Cos.  Steel,  Sec.  -7^4,  Dronfield.” 
Heiglit,  3'^97. 

Width  of  base,  3^^74. 

Weight  i)er  yard,  60.69  pounds. 

Ends  supported  30"  apart.  Loaded  on  base  at  the  middle. 


Api^lied  loads. 

Defiections. 

Successive 
deflect  iou  8. 

Deflection 

sets. 

Hemarks. 

'  Total. 

Maximum 
fiber  stress. 

Poun  ds. 

Pounds. 

Inches. 

Inch. 

Inch. 

2,000 

2,  600 

0. 

0. 

0. 

luitial  load. 

4,000 

5, 200 

.0052 

.0052 

6,  000 

7,800 

.0100 

.0048 

8, 000 

10, 390 

.  0142 

.  0042 

10,  000 

12,  990 

.0185 

.0043 

.0002 

12,  OOO 

15,  590 

.0228 

.0043 

-  _  ' 

14,  000 

18, 190 

.0269 

.0041 

16, 000 

20, 790 

.0310 

.0041 

. 

18,  000 

23,  390 

.0350 

.0040 

20, 000 

25, 990 

.0391 

.0041 

.0005 

22,  000 

28,  580 

.0431 

.0040 

24,  000 

31, 180 

.0470 

.0039 

26, 000 

33, 780 

.0510 

.0040 

28,  000 

36,  380 

.0548 

.0038 

30,  000 

38,  980 

.0587 

.0039 

.0010 

E  rr:  22, 840,000. 

32,  000 

41,  580 

.0630 

.0043 

34,  000 

44, 170 

.0670 

.0040 

36,  000 

46, 770 

.0708 

.0038 

38,  000 

49, 370 

.0748 

.0040 

40, 000 

51.  970 

.0788 

.0040 

.0021 

Elastic  limit. 

42, 000 

54,  570 

.0835 

.0047 

44, 000 

57, 170 

.0874 

.0039 

46,  COO 

59,  770 

.0920 

.0046 

48, 000 

62,  360 

.0966 

.0046 

50, 000 

64,  960 

.1017 

.0051 

.0059 

52,  000 

67,  560 

.1070 

.0053 

54,  000 

70, 160 

.1128 

.0058 

56, 000 

72,  760 

.1193 

.0065 

.0130 

i  ■  ' 

58,  000 

75,  360 

.13 

.0107 

60,  000 

77,  960 

.14 

.01 

62, 000 

80,  550 

.15 

.01 

... 

64,  000 

83, 150 

.16 

.01 

66,  000 

85,  750 

.17.^ 

.01 

' 

68,  000 

88, 350 

.18 

.01 

■  V 

70,  000 

90,  950 

.20 

.02 

72,  000 

93,  550 

.23 

.03 

74, 000 

96, 150 

.27 

.04 

76,  000 

98, 740 

.31 

.04 

78, 000 

101, 340 

.36 

.05 

80,  000 

103,  940 

.40 

.04 

82,  000 

106,  540 

.45 

.05 

84,000 

109, 140 

.51 

.06 

86, 000 

111,  740 

.56 

.05 

88,  000 

114, 340 

.64 

.08 

90,  000 

116, 930 

.69 

.05 

100, 000 

129, 930 

1. 14 

.45 

109,  200 

141,  880 

Ultimate  strength. 

Granular  fracture,  radiating  from  a  point  on  the  top  of  the  rail 
where  the  metal  had  flowed  slightly  under  the  wheel  pressures. 


t^YOiS,  ^  t37 


TytZ^oTi^  ChtTn^oY  Gms"  iYteeY  ^bo  77^  J^orc/iel^ 


H  Ex  161  62  1 


t 


•  ',  ’*.  ■  ’  *  'i  '•  W-'  *  *  '  ■ 


k*  ■ 


-  i  for  r"d  ^ 


STEEL  RAILS 


377 


No.  87. 

Steel  Rail  No.  37. 

Branded  Wilson  Oammel  Cos.  Steel,  Sec.  Dronficld.’^ 
Height,  3^'.97. 

Width  of  base,  3^^72. 

Weight  per  yard,  G0.G2  pounds. 

Ends  supported  30^'  apart. 

Loaded  on  base  at  the  middle.  ^ 


Applied  loads. 

Successive 

deflections. 

Deflection 

sots. 

Total. 

Maximum 
fiber  stress. 

Deflections. 

Remarks. 

Pounds. 

Potinds. 

Inch. 

Inch. 

Inch. 

2,  000 

2, 600 

0. 

0. 

0. 

Initial  load. 

4,000 

5, 200 

.0043 

.0043 

6,  000 

7,800 

.0087 

.0044 

8, 000 

10,  390 

.0128 

.0041 

10, 000 

12,  990 

.0168 

.0040 

.0004 

12, 000 

15,  590 

.0208 

.0040 

14,  000 

18, 190 

.0248 

.  0040 

10,  000 

20,  790 

.0288 

.  0040 

18, 000 

23,  390 

.0328 

.0040 

20,  000 

25, 990 

.0368 

.0040 

.0010 

22,  000 

28, 580 

.0410 

.  0042 

24, 000 

31,180 

.0448 

.0038 

26,  000 

33,  780 

.0488 

.0040 

28,  000 

36,  380 

.0526 

.  0038 

30,  000 

38, 980 

.0565 

.0039 

.0015 

32, 000 

41,  580 

.0605 

.0040 

34, 000 

44, 170 

.0643 

.  0038 

30,  000 

46,  770 

.0680 

.  0039 

"  88,000 

49,  370 

.0721 

.0039 

40,  000 

51, 970 

.0761 

.0040 

>0028 

E  =  24,400,000. 

42,  000 

54,  570 

.0803 

.0042 

44, 000 

57, 170 

.  0845 

.  0042 

Elastic  limit. 

46,  000 

59,  770 

.0894 

.0049 

48, 000 

62,  360 

.0941 

.0047 

- 

.  50,000 

64,  960 

.0997 

.  0056 

.0079 

52,  000 

67,  560 

.1068 

.  0071 

54,  000 

70, 160 

.1150 

.0082 

56, 000 

72, 760 

.1248 

.0098 

58,  000 

75,  360 

.1332 

.0084 

60, 000 

77,  960  . 

.1610 

.  0278 

.0464 

62,  000 

80, 550 

.18 

.019 

64,  000 

83,150 

.20 

.02 

66,  000 

85, 750 

.23 

.03 

68,  000 

88, 350 

.28 

.05 

70, 000 

90,  950 

.33 

.05 

72,  000 

93, 550 

.38 

.05 

74,  000 

96, 150 

.44 

.06 

76, 000 

98, 740 

.49 

.05 

78, 000 

101,  340 

.56 

.07 

80,  000 

103, 940 

.64 

.08 

82,  000 

106,  540 

-.72 

'  .08 

84, 000 
85, 900 

109, 140 
111,610 

.80 

.08 

Ultimate  strength. 

Granular  fracture,  radiating  from  a  point  on  the  surface  of  the  head, 
where  there  Avas  a  slight  indication  of  flow  of  the  metal  under  the  Avheel 
pressures. 

In  this  test  and  in  test  No.  8G  the  center  of  radiation  was  at  the 
outer  side  of  the  head  as  the  rail  lay  in  the  track. 
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TENSION  TESTS  OF  SPECIMENS  TAKEN  FROM  HEADS  OF  STEEL 

RAILS. 


No.  4466. 

Kail  No.  8. 

Diameter,  1.''128. 

Sectional  area,  1  square  inch. 

Gauged  length,  10''. 


Applied  loads. 

In  gauged  length. 

'  Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

rounds. 

Pounds. 

Inches. 

Inch. 

1,000 

1,000 

0. 

0. 

Initial  load. 

5,  000 

5, 000 

.0014 

•  10,000 

10, 000 

.  0032 

20, 000 

20,  000 

.  0067 

- 

30, 000 

30, 000 

.0101 

0. 

35, 000 

35,  000 

.0120 

39, 000 

39, 000 

.0134 

Elastic  limit. 

40,  000 

40,  000 

.0142 

.0009 

41,  000 

41,  000 

'  .0160 

42, 000 

42, 000 

.0169 

43,  000 

43,  000 

.0510 

44,000 

44,  000 

.  0578 

45,  000 

45,  000 

.  0640 

46, 000 

46,  000 

.0730 

47, 000 

47, 000 

,0810 

48, 000 

48,  000 

.0880 

49, 000 

49,  000 

.0980 

— 

50, 000 . 

50,  000 

.1100 

52,  000 

52,  000 

.1290 

54,  000 

54,  000 

.  1485 

% 

56, 000 

56,  000 

.1730 

58, 000 

58,  000 

.1940 

60, 000 

60,  000 

.2175 

62,  000 

62,  000 

.25 

64,  000 

64,  000 

.28 

66,  000 

66,  000 

.31 

68,  000 

68, 000 

.35 

70,  000 

70, 000 

.39 

72, 000 

72,  000 

.44 

74, 000 

74,  000 

.49 

76,  000 

76,  000 

.56 

78,  000 

78,  000 

.63 

80, 000 

80, 000 

.73 

82,  000 

82, 000 

.85 

'  84,000 

84,  000 

1.10 

85,  660 

85,  660 

1.67 

Tensile  strength. 

76,  500 

76,  500 

At  time  of  rupture. 

0 

6 

2.  06 

=20.6  per  cent. 

Elongation  of  inch  sections:  ".13,  ".15,  ".19,  ".23,  ".48*,  ".23,  ".19, 
".17,  ".15,  ".14. 

Diameter  at  fracture,  ".87.  Area,  .594  square  inch. 

Contraction  of  area,  40.6  per  cent. 

Fractured  5".7  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  granulation  at  the  circumference. 
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1^0.  4477. 

Eail  No.  9. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

500 

1,000 

0. 

0. 

Initial  load. 

2, 500 

5,000 

.0011 

. 

5, 000 

10, 000 

*.  0031 

10,  000 

20,  000 

.0062 

14,  000 

28, 000 

.  0096 

14,  500 

29, 000 

.0099 

Elastic  limit. 

15,  000 

30,  000 

.0119 

.0017 

15,  500 

31, 000 

.0130 

16,  000 

32,  000 

.0142 

16,  500 

33,  000 

.0172 

17,  000 

34,  000 

.  0270 

17,  500 

35, 000 

.0417 

.0294 

18,  000 

36,  000 

.0516 

18,  500 

37,  000 

.0567 

19,  000 

38,  000 

.0630 

19, 500 

39,  000 

.0712 

20,  000 

40,  000 

.0790 

20, 500 

41,  000 

.0875 

21,  000 

42,  000 

.0950 

21,  500 

43,  000 

.1040 

22,  000 

44, 000 

.1135 

22,  500 

45,  000 

.1230 

- 

23,  000 

46,  000 

.  1320 

*• 

23, 500 

47,  000 

.1430 

, 

24,  000 

48,  000 

.1550 

24,  500 

49,  000 

.1640 

25,  000 

50,  000 

.1750 

25,  500 

51,  000 

.1860 

26, 000 

52,  000 

.2000 

26,  500 

53, 000 

.2120 

' 

27,  000 

54, 000 

.  2275 

* 

27,  500 

55,  000 

.2410 

28,  000 

56,  000 

.2550 

28,  500 

57,  000 

.27 

29, 000 

58,  000 

.29 

29, 500 

59,  000 

.31 

30, 000 

60,  000 

,33 

30, 500 

61,  000 

.35 

- 

31,  000 

62,  000 

.37 

31,  500 

63, 000 

.39 

32, 000 

64,  000 

.41 

32, 500 

65,  000 

.44 

33,  000 

66,  000 

.47 

33, 500 

67,  000 

.51 

34, 000 

68, 000 

.54 

34, 500 

69,  000 

.58 

35,  000 

70, 000 

.63 

35, 500 

71, 000 

.69 

36,  000 

72,  000 

.75 

36, 500 

73,  000 

.83 

•pr*. 

37,  000 

74, 000 

.94 

37, 500 

75, 000 

1.  05 

■  ■  ^<7 

38, 000 

76,  000 

1.31 

38, 120 

76,240 

1.  61 

Tensile  strength.  s 

36, 280 

At  time  of  rupture. 

0 

0 

2. 00 

=20  per  cent. 

Elongation  of  inch  sections:  ".14,  ".17,  ".19,  ".21,  ".36*,  ".25,  ".18,' 
".19,  ".18,  ".13. 

Diameter  at  fracture,  ".66.  Area,  .342  square  inch. 

Contraction  of  area,  31.6  per  cent. 

Fractured  at  middle  of  stem.  Appe^^rance,  granular  90  per  cent, 
silky  spot  at  circumference  10  per  cqnt,  Opene(|  cracks  in  surface 
of  stem  in  vicinity  of  silky  spot.  ^  ^ 
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No.  4470. 

# 

Eail  No.  10, 


Diameter,  1".120. 

Sectional  area,  1  square  incli. 
Gauged  length,  10". 


Applied  loads. 

In  gaufjed  length. 

Total. 

Per  square 
inch. 

Elongation. 

♦ot. 

Kemarks. 

Pounds. 

Pounds. 

Inches. 

Inch. 

1,000 

1, 000 

.0 

0. 

Initial  load. 

5,  000 

5,000 

.0012 

10,  000 

10, 000 

.  0028 

20, 000 

20,  OOO 

.0062 

80, 000 

30,  000 

.0095 

0. 

35,  000 

35, 000 

.0112 

40, 000 

40,  000 

.  0130 

0. 

45,  000 

45.  000 

.0151 

46, 000 

46,  000 

.  0157 

- 

47, 000 

47,  000 

.0160 

48,  000 

48,  000 

.0165 

40.  000 

49,  000 

.  0170 

50,  000 

50,  000 

..0175 

.0010 

'51,  000 

51,  000 

.0181 

Elastic  limit.  (Hot  well  defined.) 

52,000  ‘ 

52, 000 

.0190 

53, 000 

53,  000 

.0198 

* 

54,  000 

54, 000 

.  0206 

55,  000 

55, 000 

.0216 

56, 000 

56,  000 

.0264 

57,  000 

57,  000 

.  034.5 

58, 000 

58, 000 

.0418 

59,  000 

59,  000 

.0458 

60,  000 

60,  000 

.  0506 

62,  000 

62, 000 

.0612 

64, 000 

64,000 

.0720 

66,  000 

66,  000 
68,  000 

.  0850 

68,  000 

.0990 

70,  000 

70,  000 

.1140 

72,  000 
74,000  , 

72,  000 
74,  000 

.1280 

.1430 

76,  000 

76,  000 

.  1580 

78,  000 

78,  000 

.1745 

80,  000 

80,  000 

.1930 

84, 000 

84.  000 

.23 

88, 000 

88,  000 

.27 

92,  000 

92,000 

.32 

96,  000 

96,  000 

.37 

100,  OOO 

100,  000 

.45 

104,  000 

104,  000 

.54 

108. 000 

108,  000 

.70 

111, 080 

111,  080 

1. 13 

• 

Tensile  strength. 

101,  500 

0 

0 

1. 37 

At  time  of  rupture. 

=13.7  per  cent. 

Elongation  of  inch  sections:  ".07,  ".11,  ".13,  ".13,  ".32*,  ".22,  ".12, 
".10,  ".09,  ".08. 

Diameter  at  fracture,  ".94.  Area,  .694  square  inch. 

Contraction  of  area,  30.6  i^er  cent. 

Fractured  5".5  from  the  neck.  Appearance,  fine  granular,  silky  center. 
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No.  4471. 
Bail  No.  11. 


Diameter,  1".129. 

Sectional  area,  1  square  inch. 
Gauged  length,  10^'. 


Applied  loads. 

In  gauged  length. 

Eemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches, 

Inch. 

■ 

1,000 

1,000 

0. 

0. 

Initial  load. 

5,000 

5,000 

.0012 

10,  000 

10, 100 

.0030 

20,  000 

20,  000 

.0064 

30, 000 

30, 000 

.0101 

0. 

35,  000 

35,  000 

.0118 

40, 000 

40, 000 

.0137 

.0002 

45,  000 

45,  000 

.0153 

46,  000 

46, 000 

.0158 

47,  000 

47,  000 

.0162 

48,  000 

48, 000 

.0168 

49, 000 

49,  000 

.  0173 

50,  000 

50,  000 

.0179 

.0012 

Elastic  limit. 

51,000 

51,000 

.0188 

52,  000 

52,  000 

.0194 

53,  000 

53, 000 

.0203 

54, 000 

54,  000 

.0230 

55, 000 

55,  000 

.0340 

56,  000 

56,  000 

.0540 

57,  000 

57,  000 

.0620 

58,  000 

58, 000 

.0690 

59, 000 

59,  000 

.0760 

60,  000 

60,  000 

.0848 

62,  000 

62. 000 

.0990 

64,  000 

64,  000 

.1160 

66,  000 

66,  000 

.  1325 

* 

68,  000 

68, 000 

.1480 

70,  000 

70,  000 

.1675 

- 

72, 000 

72, 000 

.1870 

74, 000 

74,  000 

.2075 

76, 000 

76,  000 

.2270 

80,  000 

80,  000 

.28 

84,  000 

84,  000 

.33 

88,  000 

88, 000 

.39 

92,  000 

92, 000 

.49 

96,  000 

96,  090 

.61 

100, 000 

100,  000 

.83 

101,  660 

101,  660 

1. 16 

Tensile  strength. 

87,  200 

At  time  of  rupturo. 

0 

0 

1. 63 

=16.3  per  c§nt.  ' 

Elongation  of  inch  sections:  ^'.09,  ".11,  ".13,  ".12,  ".15,  ".41*,  ".26, 
".15,  ".12,  ".09. 

Diameter  at  fracture,  ".86.  Area,  .581  square  inch. 

Contraction  of  area,  41.9  per  cent. 

Fractured  5"  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  granulation. 
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No.  4472. 
Eail  No.  12. 

Diameter,  1".129. 

Sectional  area,  1  S(]uare  inch. 

Gauged  length,  10 ^ 


Applied  loads. 

In  gauged  length. 

llomarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

1,000 

1,000 

0. 

0. 

Initial  load. 

5,000 

5,  000 

.0013 

10, 000 

10, 000 

.0030 

20,  000 

20,  000 

.0064 

30,  000 

30, 000 

.OlOb 

35, 000 

35, 000 

.0115 

40, 000 

40, 000 

.  0132 

0. 

45,  000 

45,  000 

.0150 

/ 

50,  000 

60, 000 

.  0170 

.  0002 

51,000 

51, 000 

.0173 

52,  000 

52,  000 

.0179 

53,  {M)0 

53, 000 

.0182 

54,000 

54,  000 

.0188 

55,  000 

55,  000 

.  0192 

50,  000 

56, 000 

.0198 

57, 000 

57,  000 

.  0203 

Elastic  lynit.' 

58,  000 

58, 000 

.0212 

59, 000 

59,  000 

.  0230 

60,  000 

60, 000 

-.0310 

62, 000 

62, 000 

.0531 

64, 000 

64,  000 

.0640 

66.  000 

66,  000 

.0770 

68, 000 

68,  000 

.  0900 

70,  000- 

70, 000 

.  io::o 

.  72, 000 

72,  000 

.1160 

74, 000 

74, 000 

.  1300 

76, 000 

76,  000 

.1440 

78,  000 

78,  000 

.1590 

80, 000 

80,  000 

.1735 

84, 000 

84,  000 

.21 

88, 000 

88, 000 

.24 

• 

92,  000 

92,  000 

.28 

96,000- 

96, 000 

.34 

lot),  000 

100, 000 

.39 

104,  000 

104,  000 

.47 

108,  000 

108,  000 

.57 

112, 000 

112, 000 

.77 

113, 990 

113, 990 

1.15 

Tensile  strength. 

102, 900 

At  1  iuie  of  fracture. 

0 

,0 

1.55 

=15.5  ijer  cent. 

Elongation  of  inch  sections:  ''.09,  ".12,  ".15,  ".10,  ".35*,  ".20,  ".14, 
".13,  ".13,  ".08. 

Diameter  at  fracture,  ".94.  Area,  .694  square  inch. 

Contraction  of  area,  30.6  per  cent. 

Fractured  5".6  from  the  neck.  Appearance,  line  granular,  silky 
center. 


H.  Ex.  161 - ^25. 
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No.  4173. 

Eail  No.  13. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  lengtlq  10'^ 


Applied  loads. 

In  ganged  length. 

licinarks.  -  , 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

1,000 

1, 000 

0. 

0. 

Initial  load,  '  „ 

5, 000 

5,  000 

.0013 

■ 

10, 000 

10, 000 

.  0031 

, 

20,  000 

20,  000 

.  0066 

30,  000 

30,  000 

.  0101 

0. 

35,  000 

35,  000 

.  0118 

40,  000 

40,  000 

.  0133 

0.  • 

45,  000 

45,  000 

.0152 

% 

46,  000 

46,  000 

.0158 

47,  000 

47.  000 

.  0162 

48, 000 

48, 000 

.  0168 

49,  000 

49,  000 

.  0172 

Elastic  limit.  ^  - 

50,  000 

50,  000 

.0180 

.0008 

51, 000 

51,  000 

.0202 

52,  000 

52,  000 

.0410 

53,  000 

53,  000 

.  0525 

• 

54,  000 

54,  000 

'.0600 

55,  000 

55,  000 

,  0680 

56, 000 

56,  000 

.0751 

57,  000. 

57,  000 

.0830 

58,  000 

58,  000 

.0912 

• 

59,  000 

59,  000 

.0990 

60,  000 

60, 000 

.1070 

62,  000 

62,  000 

.1240 

64, 000 

64,  000 

.1400 

66.  000 

66,  000 

.  1.575 

68,  000 

68,  000 

.1770 

70, 000 

70,  000 

.1960 

72, 000 

72,  000 

.2180 

76,  000 

76,  000 

.26 

80, 000 

80,  000 

.31 

84,  000 

84,  000 

.38 

88, 000 

88,  000 

.47 

. 

92,  000 

92,  000 

.57 

96,  000 

96,  000 

.77 

99,  420 

99, 420 

1. 45 

Tensile  strength. 

89, 800 

At  time  of  fracture. 

0 

0  ■ 

1.69. 

=  16.9  per  cent. 

' 

Elongation  of  inch  sections:  ^^09,  ".12^  'M2,  ".17,  ".23,  ".37^,  ".18, 
"15,  ".15,  ".11. 

Diameter  at  fracture,  ".92.  Area,  .665  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Fractured  at  middle  of  stem.  Api)earance,  granular,  radiating  from 
a  silky  spot  at  the  circumference.  A  series  of  transverse  cracks  opened 
along  the  stem. 
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No.  4474. 

Bail  No.  14, 

Diameter  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10 


Applied  loads. 

In  gauged  length. 

Eemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

1,000 

1, 000 

0. 

0. 

Initial  load. 

5,000 

5,000 

.0012 

10, 000 

10, 000 

.0030 

20,  000 

20, 000 

.0062 

30, 000 

no,  000 

.0098 

40,  000 

40, 000 

.  0133 

0. 

45,  000 

45, 000 

.0152 

46,  000 

46,  000 

.0158 

47,  000 

47,  000 

.0163 

48,  000 

48, 000 

.0169 

49,  000 

49,  000 

.0174 

50,  000 

50,  000 

.0178 

.0011 

Elastic  limit. 

51,  000 

51, 000 

.0190 

52, 000 

52,  000 

.0200 

53, 000 

53,  000 

.  0212 

54,  000 

54, 000 

.  0248 

55, 000 

55, 000 

.0285 

56,  000 

56,  000 

.0328 

' 

57, 000 

57, 000 

.0375 

58,  000 

58,  000 

.0425 

59,  000 

59,  000 

.0470 

60, 000 

60,  000 

.0520 

62,  000 

62,  000 

.0625 

64, 000 

64.  000 

.0750 

66,  000 

66, 000 

.0900 

68,  000 

68,  000 

.1058 

70,  000 

70,  000 

.1200 

72, 000 

72, 000 

.1360 

■ 

74, 000 

74,  000 

.1490 

* 

76,  000 

76,  000 

.1670 

• 

78, 000 

78,  000 

.1840 

80,  000 

80,  000 

.2000 

84. 000 

84,  000 

.23 

88, 000 

88,  000 

.28 

92, 000 

92, 000 

.32 

96, 000 

96, 000 

.29 

100, 000 

100,  000 

.48 

104,  000 

104, 000 

.60 

108, 000 

108,  000 

.83 

109, 200 

109,  200 

Tensile  strene'tlu 

0^ 

6 

.79 

=  7. 9  per  cent. 

Elongation  of  inch  sections:  "'.06,  ''.09,  ".08,  ".09,  ".08,  ".07,  ".09, 
".08,  ".08,  ".07. 

Minimum  diameter,  1".08.  Area,  .916  square  inch. 

Contraction,  8.4  per  cent. 

Fractured  the  head  at  root  of  thread,  the  diameter  being  l."36.  Ap¬ 
pearance,  granular. 
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No.  4459. 

Eail  No.  15, 

Diameter,  ".714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

400 

1,  000 

0. 

0. 

Initial  load. 

2,  000 

5,  000 

.0013 

0. 

4,  000 

10,  000 

.0031 

6,  000 

15, 000 

.0049 

8,  000 

20,  000 

.0068 

0. 

10,  000 

25,  000 

.0084 

12,  000 

30, 000 

.0102 

0. 

14,  000 

35, 000 

.0120 

0. 

16,  000 

40, 009 

.0137 

0. 

- 

18,  000 

45,  000 

.0153 

0. 

20.  000 

50,  000 

.0170 

0. 

20,  400 

51, 000 

.0176 

20,  800 

52, 000 

.0179 

21,  200 

53,  000 

.0182 

21, 600 

54,  000 

.0186 

22, 000 

55,  000 

.0191 

0. 

22,  400 

56,  000 

.  0193 

22,  800 

57,  000 

58,  000 

.  0199 

Elastic  limit. 

23, 200 

.0278 

23,  600 

59,  000 

.0330 

24, 000 

60,  000 

.0412 

.0187 

24,  800 

62,  000 

.0530 

25,  600 

64,  000 

,  0663 

26,  400 

66, 000 

.  0802 

- 

27,  200 

68,  000 

.0948 

28,  000 

70,  000 

.1082 

28,  800 

72,  000 

.1258 

29,  600 

74, 000 

.1380 

30. 400 

76,  000 

.1560 

31,  200 

78,  000 

.1720 

32,  000 

80, 000 

.1909 

.1560 

- 

32, 800 
33, 600 

82,  000 

.21 

84, 000 

.23 

34, 400 

.86,  000 

.25 

m 

35,  200 

88, 000 

.27 

36,  000 

90, 000 

..30 

36,  800 

92,  000 

.32 

37, 600 

94, 000 

.34 

38,  400 

96,  000 

.38 

39, 200 

98, 000 

.42 

$ 

40,  000 

loo, 000 

.45 

40,  800 

102,  000 

..50 

- 

41,  600 

104,  000 

.56 

42, 400 

106,  000 

.63 

43, 200 

108, 000 

.72 

44,000 

110,  000 

.87 

44, 720 
41,  400 

0 

111, 800 

1.36 

Tensile  strength. 

At  time  of  fracture. 

0 

1. 45 

=  14.5  per  cent. 

Elongation  of  inch  sections:  ".08,  ".12,  ".12,  ".17  ".14,  ".18,  ".26*,  "14 
".13,  ".11. 

Diameter  at  fracture,  ".60.  Area,  .283  square  inch. 

Contraction  of  area,  29.3  per  cent. 

Fractured  4",2  from  the  neck.  Appearance,  granular. 
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No.  4475. 

« 

Rail  No.  16. 

% 

Diameter,  1".129. 

Sectional  area,  1  square  incli. 

Gauged  length,  10'^ 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

1,000 

1,  000 

0. 

0. 

5,000 

5, 000 

.0013 

10, 000 

10, 000 

.0031 

20, 000 

20,  000 

.0064 

30,  000 

30, 000 

.0100 

40,  000 

40, 000 

-  . 0132 

0. 

45,  000 

45,  000 

.0150 

46, 000 

46,  000 

.0154 

47,  000 

47,  000 

.0158 

48,  000 

48,  000 

.0162 

49, 000 

49,  000 

.0167 

50,  000 

50, 000 
51,  000 

.0170 

.0002 

51,  000 

.0175 

52,  000 

52, 000 

.0180 

53, 000 

53, 000 

.0184 

54, 000 

54,  000 

.0192 

55,  000 

55,  000 

.0203 

56,  000 

56, 000 

.0240 

57,  000 

57,000 

.0365 

58,  000 

58,  000 

.0440 

59, 000 

59,  000 

.0500 

60,  000 

60, 000 

.0561 

62,  000 

62, 000 

.0685 

64,  000 

64,  000 

.0820 

66,  000 

66, 000 

.0950 

68,  000 

68,  000 

.1080 

70,  000 

70, 000 

.1228 

72,  000 

72, 000 

.1360 

74,  000 

74, 000 
76,  000 

.1505 

76,  000 

.1660 

78, 000 

78,  000 

.1810 

80, 000 

80, 000 

.2000 

84, 000 

84,000 

.24 

88,000 

88,  000 

.28 

92,000 

92,000 

.34 

96, 000 

96, 000 

.38 

100, 000 

100, 000 

.45 

104, 000 

104,000 

.55 

108, 000 

108,  000 

.72 

111, 880 
101,  600 

0 

111,  880 

1. 26 

0 

1.58 

Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
At  time  of  rupture. 
=15.2  per  cent. 


Elongation  of  incli  sections:  ^'.09,  'M4,  'M6,  'M5,  ''.31*,  ".22,  ".14, 

".12_,  ".11,  ".08. 

Diameter  at  fracture,  ".49.  ^  Area,  .694  square  inch. 

Contraction  of  area,  30.6  per  cent. 

Fractured  5".6  fi:om  the  neck.  Appearance,  fine  granular,  silky 
center. 
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STEEL  RAILS, 


No.  4476. 

Rail  No.  17. 

Diameter^  1".129. 

Sectional  area,  1  square  incli. 

Gauged  length,  10'^ 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

■ 

1,000 

1,000 

0. 

0. 

Initial  load. 

5, 000 

5,000 

.0013 

10,000 

10, 000 

.0031 

20, 000 

20, 000 

.0066  • 

30, 000 

30, 000 

.0100 

35, 000 

35, 000 

.0118 

40,  000 

40, 000 

.0136 

0. 

• 

45,  000 

45,  000 

.0154 

46,  000 

46,000 

.0160 

- 

47, 000 

47, 000 

.0164 

48, 000 

48,000 

.0169 

49, 000 

49, 000 

.0172 

50,  000 

50,  000 

.0178 

.0009 

51, 000 

51,000 

.0182 

52, 000 

52, 000 

.0187 

53, 000 

53,  000 

.  0192 

64, 000 

54, 000 

.0197 

- 

55, 000 

55, 000 

.0202 

.0019 

Elastic  limit.  (Not  well  defined.) 

56,  000 

56, 000 

.  0212 

57,  000 

57,000 

.0220 

58,000 

58, 000 

.  0235 

% 

59,000 

59, 000 

.0253 

. 

60,  000 

60,  000 

.0345 

62,  000 

,62, 000 

.  0610 

64, 000 

64, 000 

.0730 

66,  000 

66, 000 

.0865 

68,  000 

68,  000 

.  1012 

70, 000 

70,  000 

.1140 

72,000 

72,  000 

.1275 

74,  000 

74,  000 

.1440 

76,  000 

76, 000 

.  1590 

78, 000 

78, 000 

.1750 

80,  000 

80, 000 

.1912 

84,000 

84,  000 

.23 

88, 000 

.88, 000 

.27 

92, 000 

92, 000 

.31 

96,  000 

96,  000 

.37 

100,  000 

100, 000 

.44 

104,  000 

104,  000 

.53 

108,  000 

108,  000 

.67 

1 

111, 380 

111, 380 

1. 17 

. !  Tensile  strength. 

101,  900 

0 

0 

1. 39 

. j  — 13.9  per  cent.  . 

Elongation  of  inch  sections:  ".09,  ".12,  ".12,  ".16,  ".31*,  ".18,  ".13, 
".10,  ".11,  ".07. 

Diameter  at  fracture,  ".94.  Area,  .694  square  inch. 

Contraction  of  area,  30.6  per  cent.  ' 

Fractured  5",4  from  the  neck.  Apxiearance,  fine  granular,  silky 
center. 
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STEEL  EAILS. 

IvTo.  4453. 
Eatl  No.  18. 

Diameter  ^'.714. 

Sectional  area,  .40  square  iucli. 

Gauged  lengtlq  10 


Applied  loads. 

In  gauged  lengtli. 

Total. 

Per  square 
incli. 

Elongation. 

Set. 

Eemarks. 

• 

Pounds. 

400 

2,  000 

Founds. 

1,  000 
5,000 
10,  000 
15,  000 
20, 000 

Inches. 

0. 

.0013 

Inch. 

0. 

Initial  load. 

4’  000 

.  0032 

G,  000 

8,  000 

.  0050 

.  0067 

10,'  000 

25i 000 
30.  000 
31,000 
32,  000 

.  0082 

12; 000 

12,400 
12,  800 

13. 200 
13, 600  ’ 
14,  000 

14,  400 
34,  800 

15. 200 

15,  600 
16, 000 

16,  400 
16,  800 

17,  200 

.  0100 
.  0103 

0. 

- 

.  0107 

33,  000. 

.0111 

34' 000 

.  0114 

35, 000 
30, 000 
37,  000 
38, 000 

.0117 
.  0120 

0. 

.0123 

.0128 

39,  000 

.  0131 

40, 000 
41. 000 
42,  000 

.  0133 
.0137 

0. 

.  0140 

43,  000 

.  0143 

1?;  600 
18,  000 
18,  400 
18, 800 

44' 000 

.0148 

45i  000 
46,  000 

.  0150 
.0153 

/  0. 

47,  000 

.  0158 

19, 200 

48i  000 

49,  000 

50,  000 
51,  000 

.  0161 

19, 600 
20,  000 
20, 400 
20,  800 
21,  200 
'  21, 600 

.0165 

.0168 

.0171 

0. 

52, 000 

.  0176 

53'  000 

54, 000 

.0179 

.  0183 

Elastic  limit. 

22;  000 

55,  000 

.0190 
.  0230 

.  0005 

22, 400 

56,  000 

.  0310 

A  Itei'  2  minutes. 

22,  800 

23,  200 
23, 600 

24,  000 

57,  000  ^ 
58, 000 
59,  000 

.0605 

.0795 

.  0882 

60,  000 

.0990 

24^  800 

25,  600  • 

26,  400 

27,  200 

28,  000 
28,  800 

62,  000 

.  1245 

- 

64,  000 
66,000  - 
68,  000 
70,  000 
72,  000 
74, 000 

.  1520 

.  1810 

.2100 

.2468 

.27 

29,  600 

30. 400 

31.200 
32, 000 

32,  800 

33,  600 

34. 400 

35. 200 
35, 780 
29,  700 

.32 

. 

IQ,  000 

.37 

78,  000 
80,  000 
82,  000 
84, 000 

.42 

.49 

.56 

.67 

86,  000 
88, 000 

89, 450 

.77 

1.00 

1.37 

Tensile  strencrfh. 

At  time  of  rupture. 

=  16.9  per  cent. 

0 

0 

1.  69 

Elongation  of  incli  sections:  'MO,  ".14,  ".15,  "'.22,  ".40*,  ".16, 
".15,  ".11,  ".09. 

Diameter  at  fracture,  ".52.  Area,  .2124  square  incli. 
Contraction  of  area,  46.9  jier  cent. 

Fractured  5"  from  tlie  neck.  Apiiearance,  silky,  interspersed 
granulation  radiating  from  tke  center. 


with 

/ 
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STEEL  RAILS 


// 


Iso.  4485. 

Rail  'No.  19.  - 


Diameter,  ".874. 

Sectional  area,  .60  square  incli. 
Gauged  leiigtli,  10". 


Applied  loads. 

In  gauged  length. 

Ileinarks. 

Total. 

Ber  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch.  ^ 

GOO 

1,000 

0. 

0. 

Initial  load. 

3,  000 

5,  000 

.0012 

0. 

C,  000 

10, 000 

.0031 

9,  000 

15,  000 

.0050 

12,  000 

20,  000 

.0066 

0. 

15, 000 

25,  000 

.0082 

18, 000 

30,  000 

.  0100 

0. 

21,  000 

35,  000 

.  0119 

0. 

21,  GOO 

36,000 

.0122 

22,  200 

37, 000 

.  0126 

22,  800 

38,  000 

.0130 

' 

23, 400 

39, 000 

.0133 

• 

24, 000 

40,  000 

.0138 

.  0001 

24,  GOO 

41,  000 

.0141 

25, 200 

42,  000 

.0147 

25, 800 

43, 000 

.0150 

Elastic  limit. 

2G,400  . 

44,  000 

.0159 

27, 000 

45,  000 

.0480 

.0322 

27,  600 

46,  000 

.0570 

28,  200 

47,  000 

.0636 

28, 800 

48,  000 

.0695 

' 

29, 400 

49,  000 

.0772 

30,  000 

50,  000 

.0844 

.0647 

30,  GOO 

51,  000 

.0911 

H . 

31,  200 

52,  000 

.0970 

31, 800 

53, 000 

.  1068 

32, 400- 

54,  000 

.1160 

33,  000 

55,  000 

.  1262 

.1034 

33,  600 

56,  000 

.1328 

34,  200 

57,  000 

.  1388 

34,  800 

58,  000 

.  1450 

35,400 

59,  000 

.1588 

36,  000 

60, 000 

.1701 

.1446 

37,  200 

62,  000 

.19 

38,  400 

64,  000 

.21 

t 

39,  600 

66,  000 

.23 

40, 800 

68,  000 

.26 

.... 

42, 000 

70,  000 

.28 

43, 200 

72,  000 

.32 

44,  400 

74, 000 

.35 

45, 600 

76,  000 

.38 

46,  800 

78,  000 

.42 

• 

48,  000 

80, 000 

.47 

49, 200 

82,  000 

.52 

50,  400 

84,  000 

.57 

- 

51,  600 

86,  000 

.  65 

52,  800 

88,  000 

.76 

54,  000 

90, 000 

.90 

55, 200 

92,  000 

1. 14 

-y 

55, 860 

93, 100 

1.52 

Tensile  strength. 

50,  400 

At  time  of  rupture. 

6 

0 

1.76 

=17.6  per  cent.  __ 

Elongation  of  incli  sections:  ".13,  ".18,  ".18,  ".39*,  ".21,  ".15,  ".15, 
13,  ".13,  ".11. 

Diameter  at  fracture,  ".69.  Area,  .374  square  incli. 

Contraction  of  area,  37.7  per  cent. 

Fractured  4".4  from  tlie  ueck.  Appearance,  granular,  sill^y  center. 
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H  Ex  161  52  1 


STEEL  RAILS, 


393 


4486. 

Eail  No.  20, 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Ai)plied  loads. 

lu  gauged  length. 

liemarks. 

Total, 

Per  square 
iucli. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

250 

1,  000 

0. 

0.  0 

Initial  load. 

1,250 

5,  000 

.0011 

0. 

2,  500 

10, 000 

.  0021 

• 

750 

15,  000 

.  0031 

5,  000 

20.  000 

.0043 

0. 

6,  250 

25,  000 

.  0057 

.0002 

G,  500 

2G,  000 

,0060 

G,  750 

27,  000 

.0062 

7,  000 

28,  000 

.0066 

7,  250 

29, 000 

.0069 

• 

7, 500 

30, 000 

.0073 

,  0008 

7,750 

31,000 

.0078 

8,  000 

32, 000 

.0082 

Elastic  limit  (not  well  defined). 

8,  250 

33,  000 

;  0092 

8,  500 

34, 000 

.0101 

8,  750 

35, 000 

.0110 

9,000 

3G,  000 

.0116 

9.  250 

37, 000 

.  0120 

9,  500 

38, 000 

.  0126 

. 

9,  750 

39, OGO 

.0138 

10,  000 

40, 000 

.0161 

.  0070 

Rested  under  initial  load  5  minutes. 

10,  250 

41,000 

.0178 

10,  500 

42,  000 

.  0228 

10, 750 

43, 000 

.0277 

11,  000 

44.  000 

.0342 

11,250 

45,  000 

.  0460 

.0351 

11, 500 

4G.  000 

.  0517 

.0410 

11, 500 

4G,  000' 

.0670 

11,  750 

47, 000 

.08 

12, 000 

48, 000 

.10 

12,  250 

49, 000 

.12 

12,  500 

50, 000 

.16 

12, 750 

51,000 

.19 

13, 000 

52,  000 

.23 

13, 190 

52, 760 

Tensile  strength. 

0 

d 

.30 

3  per  ceut. 

Elongation  of  inch  sections:  ".04,  ".04,  ".03,  ".08*-,  ".07*,  ".04. 
Diameter  at  fracture,  ".52.  Area,  .212  square  inch. 

Contraction  of  area,  15.2  xier  cent. 

Fractured  2".15  from  the  neck.  Appearance,  coarse  granular  70  per 
cent,  dark  spongy  30  per  cent.  Ox)ened  cracks  along  surface  of  stem. 
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STEEL  RAILS 


Ko.  4458. 
Bail  No.  21. 


Diameter,  ".714. 

Sectional  area,  .40  square  iucli. 
Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Eemarks. 

Founds. 

Pounds. 

Inches. 

Inch. 

j 

400 

1,000 

0. 

0. 

Initial  load. 

2,  000 

5, 000 

.0012 

0. 

4,  000 

10, 000 

.0031 

G,  000 

15,  000 

.0050 

8, 000 

20,  000 

.0007 

10, 000 

25, 000 

.0082 

12  000 

30,  000 

.0102 

0. 

12,  400 

'  31,000 

.  0106 

12,  800 

32,  000 

.0108 

13,  200 

33, 000 

.0115 

13,  600 

34,  000 

.0119 

14,  000 

35, 000 

.  0123 

.0007 

Elastic  limit. 

14, 400 

36,  000 

.0133 

14, 800 

37,  000 

.0141 

* 

15,  200 

38,  000 

.0153 

15,  600 

39,  000 

.0172 

16, 000 

40, 000 

.  0210 

.0071 

16,  400 

41,  000 

.0251 

16,  800 

42,000 

.  0290 

17,  200 

43, 000 

.0339 

17,  600 

44,  000 

.0378 

18, 000 

45,  000 

.0428 

18,  400 

46,  000 

.0535 

18,  800 

47,  000 

.  0600 

19, 200 

48, 000 

.  0703 

19,  600 

49,  000 

.0788 

20, 000 

50, 000 

.0870 

Rested  under  initial  load  15  hours. 

20,  000 

50,  000 

.0887 

.0686 

Elongation  when  load  was  applied,  following  rest. 

20,  400 

51,  000 

.  0911 

20, 800 

52,  000 

.  0958 

21,  200 

53,  000 

.1149 

21,  600 

54,  000 

.1302 

22,  000 

55,  000 

.1387 

22,  400 

56, 000 

-  . 1500 

22, 800 

57, 000 

.1598 

23,  200 

58,  000 

.1740 

23,  600 

59, 000 

.1900 

24, 000 

60, 000 

.2028 

24,  800 

62,  000 

.  2302 

25,  600 

64,  000 

.2598 

• 

26, 400 

66,  000 

.2900 

27,  200 

68, 000 

.3295 

28,  000 

70,  000 

.38 

28, 800 

72,  000 

.42 

29,  600 

74,000 

.47 

30, 400 
31,  200 

76,  000 

.53 

78,  000 

.62 

32,  000 

80,  000 

.72 

32,  800 

82,  000 

.83 

33,  600 

84, 000 

1. 03  ■ 

34, 220 
29,  700 

85,  550 

1.55 

THuaile  strength. 

At  time  of  rupture. 

0 

0 

1. 87 

=1^18.7  per  cent. 

Elongation  of  incli  sections:  ".13,  ".18,  ".42*,  ".20,  ".17,  ".15,  ."15, 
".16,  ".16,  ".15. 

Diameter  at  fracture,  ".52.  Area,  .2124  square  iucli. 

Contraction  of  area,  46.0  per  cent. 

Fractured  3".l  from  the  ueck.  Appearance,  tine  silkj",  cup-shaped, 
trace  of  granulation. 


STEEL  RAILS. 

No.  4454. 

Eatl  No.  22. 

Diameter,  ".714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poimds. 

Pounds. 

Inches. 

Inch. 

■ 

401) 

1, 000 

0. 

0. 

Initial  load. 

2,  000 

5, 000 

.0014 

0. 

4,000 

10, 000 

.0031 

6,  000 

15,  000 

.0050 

8, 000 

20, 000 

.0067 

10,  000 

25, 000 

.0084 

12, 000 

30,  000 

.0100 

0. 

12,  400 

31, 000 

.0105 

— i . . 

12,  800 

32,  000 

.0110 

13,  200 

33,  000 

.0112 

13,  600 

34, 000 

.0117 

14,  000 

35,  000 

.0121 

.0001 

14,  400 

36,  000 

.0127 

14,  800 

37.  000 

.0131 

15,«00 

38,  000 

.0137 

15,  600 

39, 000 

.0142 

Elastic  limit.  •» 

16,000 

40,  000 

.0151 

.0012 

16, 400 

41,  000 

.0162 

16,  800 

42,  000 

.0177 

17, 200 

43, 000 

.0197 

17,  600 

44,  000 

.0250 

18, 000 

45, 000 

.0335 

.0172 

18,'400 

46,  000 

.  0413 

18,  800 

47, 000 

.0480 

19, 200 

48, 000 

.0542 

19,  600 

49,  000 

.0658 

20,  000 

50, 000 

.0740 

20, 400 

51,  000 

.0845 

20,  800 

52, 200 

.0903 

21, 200 

53,  000 

.1012 

21,  600 

54, 000 

.1080 

m 

22,  000 

55,  000 

.1212 

22,  400 

56,  000 

.1280 

22,  800 

57,  000 

.1380 

23, 200 

58, 000 

.1512 

23,  600 

59,  000 

.1605 

24, 000 

60,  000 

.1720 

24,  800 

62,  000 

.1970 

25,  600 

64,  000 

.  2200 

26,  400 

66,000  . 

.2435 

27,  200 

68,  000 

.2712 

28,  000 

70,  000 

.3010 

28,  800 

72,  000 

.34 

29, 600 

74; 000 

.39 

30, 400 

76, 000 

.42 

31,  200 

78,  000 

.47 

32,  000 

80, 000 

.52 

32, 800 

82, 000 

.58 

33,  600 

84,  000 

.67 

34, 400 

86, 000 

.77 

35,  200 

88, 000 

.90 

36,  000 

90, 000 

1. 17 

36, 240 

90, 600 

1.68 

Tensile  strength. 

32j  700 

A  t  liine  nf  rimliirn. 

0 

0 

1.83 

. 

=18.3  jjer  cent. 

Elongation  of  inch  sections:  ".10,  ".20,  ".17,  ".28,  ".32^,  ".17,  ".15, 
".14,  ".12,  ".12. 

Diameter  at  fracture,  ".50.  Area,  .2403  square  inch  j  contraction  of 
area,  38.4  per  cent. 

Fractured  5"  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  granular  metal  at  the  cmcumference. 


STEEL  RAILS 


\ 


V 


No.  4479. 


Eail  No.  23. 


Diameter,  ''.874. 

Sectional  area,  .60  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

600 

1,000 

0. 

0. 

Initial  load. 

3, 000 

5,  000 

.0012 

6, 000 

10,  000 

.0029 

12,  000 

20, 000 

.0064 

18,  000 

30,  000 

.0099 

24,  000 

40, 900 

.0134 

0. 

27,  000 

45,  000 

.0153 

.0003 

27,  600 

46,  000 

.0157 

28, 200 

47,  000 

.0160 

28, 800 

48, 000 

.0106 

20,  400 

49,  000 

.0169 

• 

30, 000 

50,  000 

.0174 

.0007 

30,  600 

51,  000 

.0180 

. ' . 

31,  200 

52, 000 

.0185 

31,  800 

53, 000 

.0191 

Elastic  limit.  v 

32, 400 

54, 000 

.0205 

33, 000 

55, 000 

.0218 

.  0029 

33, 600 

56,  000 

.0242 

34,  200 

57, 000 

.0275 

34,  800 

58, 000 

.  0319 

35,  400 

59,  000 

.0370 

36,  000 

60,  000 

.0440 

- _ 

37, 200 

62, 000 

.  0560 

- 

38, 400 

64,  000 

.0688 

39,  600 

66,  000 

.0820 

40,  800 

68,  000 

.0972 

42, 000 

70, 000 

.1116 

43, 200 

72,  000 

.1225 

44, 400 

74,  000 

.  1380 

45;  600 

76;  000 

.1517 

46,  800 

78,  000 

.1660 

48,  000 

80,  000 

.1860 

50, 400 

84,  000 

.21 

52,  800 

88,  000 

.25 

- 

55,  200 

92,  000 

.31 

57,  600 

96,  000 

.35 

60, 000 

100,  000 

.41 

62,  400 

104, 000 

.49 

64,  800 

108, 000 

.59 

67, 200 

112, 000 

Tensile  strength. 

0 

0 

.73 

=7. 3  per  cent.’ 

Elongation  ot  inch  sections:  ".06,  ".07,  ".08,  ".07,  ".08,  ".09*,  ".07, 
".08,  ".07,  ".06. 

Diameter  at  fracture,  ".83.  Area,  .541  square  inch. 

Contraction  of  area,  9.8  per  cent. 

Fractured  5"  from  the  neck.  Appearance,  granular. 

Fractured  under  the  maximum  load. 


STEEL  RAILS. 


1^0.  4480. 

Eail  No.  23. 

Diameter,  ".874. 

Sectioual  area,  .60  square  inch. 

Ganged  lengtli,  10". 


■rr  * 


\  t 


i 


397 


Applied  loads. 

In  gauged  length. 

Remarks 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

600 

1,000 

0: 

0. 

Initial  load. 

3, 000 

5,000 

.0014 

6, 000 

10, 000 

.0031 

12, 000 

20, 000 

.  0064 

18,  000 

30,  000 

.0100 

24, 000 

40, 000 

.0141 

.0006 

24,  600 

41,000 

.0146 

25,  200 

42,  000 

.0151 

. . . 

25,  800 

43, 000 

.0159 

26, 400 

44, 000 

.0164 

Elastic  limit  (approximate.) 

27, 000 

45,  000 

.0171 

.0018 

27,  600 

46, 000 

.0180 

28,  200 

47,  000 

.0188 

28,  800 

48, 000 

.0197 

29, 400 

49,  000 

.0207 

30, 000 

50, 000 

.0217 

.0046 

30, 600 

51,  000 

.0230 

31, 200 

52,  000 

.0241 

31,  800 

53,  000 

.0254 

32,  400 

54,  000 

.0270 

33, 000 

55, 000 

.0291 

.0100 

33,  600 

56,  000 

.0330 

34,  200 

57,  000 

.0368 

34, 800 

58,  000 

.0401 

35,  400 

59,  000 

.  0457 

36,  000 

60, 000 

.0508 

37,  200 

62, 000 

.0620 

38,  400 

64,  000 

.0758 

39,  600 

66,  000 

.0895 

40,  800 

68, 000 

.1020 

42,  000 

70,  000 

.1157 

43, 200 

72,  000 

.1288 

44,400 

74,  000 

.  1445 

45, 600 

76,  000 

.1600 

• 

46,  800 

78,  000 

.1761 

48,  000 

80,  000 

.1945 

50,  400 

84,  000 

.21 

52,  800 

88,  000 

.28 

55, 200 

92, 000 

.33 

57,  600 

96,  000 

.39 

60,  000 

100, 000 

.44 

62,  400 

104,  000 

.54 

64,  800 

108, 000 

.66 

67,  200 

112, 000 

1.02 

67, 280 

112, 130 

Tensile  .strenf’’th. 

61,  800 

At  time  of  rupture. 

0 

0 

1.26 

=12.6  per  cent. 

✓ 

Elongation  of  inch  sections:  ".07,  ".11,  ".11,  ".13,  ".27*,  ".19,  ".10, 
".09,  ".11,  ".08. 

Diameter  at  fracture,  ".73.  Area,  .419  square  inch. 

Contraction  of  area,  30.2  x)er  cent. 

Fractured  5".4  from  the  neck.  Ajipearance,  granular  ^  small,  dull, 
silky  spot  at  the  circumference. 
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STEEL  RAILS 
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M.  h 


No.  4455. 

Rail  No.  24. 


Diameter,  ".714. ' 

Sectional  area,  .40  square  incli. 
Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Eemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound,’!. 

Pounds. 

Inches. 

Inch. 

400 

1, 000 

0. 

0. 

Initial  load. 

2,  000 

5, 000 

.0013 

0. 

4,000 

10,  000 

.  0031 

6,  000 

15, 000 

.0050 

8,  000 

20,  000 

.0067 

10, 000 

25,  000 

.0085 

12, 000 

30, 000 

.0101 

0. 

12,  400 

31,  000 

.0106 

12,  800 

32,  000 

.0110 

13,  200 

33, 000 

.0112 

13,  600 

34,  000 

.0117 

14, 000 

35, 000 

.0120 

0. 

14,  400 

36,  000 

.0123 

14,  800 

37,  000 

.0127 

15,  200 

38, 000 

.0130 

.r  —  ■ 

15,  600 

39,  000 

.0134 

16, 000 

40,  000 

.0138 

0. 

16,  400 

41,  000 

.0141 

16,  800 

42,  000 

.0146 

17,  200 

43,  000 

.0150 

17,  600 

44, 000 

.0152 

18, 000 

45, 000 

.0158 

.  0001 

18,  400 

46,  000 

.0161 

18,  800 

47, 000 

.0166 

19,  200 

48, 000 

.0170 

19,  600 

49,  000 

.0173 

Elastic  limit.  " 

20, 000 

50,  000 

.0181 

.0010 

20,  400 

51, 000 

.0213 

20, 800 

52, 000 

.0428 

21,  200 

53, 000 

.0730 

21,  600 

54, 000 

.0820 

22,  000 

55,  000 

.0958 

22,  400 

56,  000 

.1055 

22,  800 

57,  000 

.1172 

23,  200 

58,  000 

.1251 

23,  600 

59, 000 

.1420 

24, 000 

60, 000 

.1555 

24,  800 

62, 000 

.1870 

25,  600 

64,  000 

.2180 

26, 400 

66,  000 

.2510 

27,200 

68,  000 

.2870 

28,  000 

70, 000 

.3330 

28, 800 

72,  000 

.38 

29,  600 

74, 000 

.42 

30, 400 

76,  000 

.49 

31, 200 

78, 000 

.57 

32,  000 

80,  000 

.67 

32,  800 

82,  000 

.79 

33,  600 

84,  000 

.90 

34,  400 

86,  000 

1.  23 

34,  680 

86,  700 

1.81 

Tensile  .strength. 

28,  500 

At  time  of  rupture. 

0 

0 

2.  02 

=20. 2  per  cent. 

Elongation  of  inch  sections:  ".13,  ".15,  ".16,  ".16,  ".18,  ".19,  ".46,* 
".24,  ".21,  ".14. 

Diameter  at  fracture,  ".50.  Area,  .1964  square  inch. 

Contraction  of  area,  50.9  per  cent. 

Fractured  4".25  from  the  neck.  Appearance,  fine  silky,  intersiiersed 
with  fine  granulation  at  the  circumference. 
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STEEL  RAILS. 

No.  4404. 
Eail  No.  24. 


-  Diameter,  ".714. 

Sectional  area,  .40  square  inch. 
Gauged  length,  10". 


■t 


4  / 


llTMO.kV 
KlilV((:8rrV(ii 

,  399  ' 


'  :  1 


Applied  loads. 

In  gauged  length. 

" 

Total. 

Per  square 
inch. 

Elongation. 

Sot. 

Eemarks. 

Pounds. 

Pounds. 

Inches. 

Inches. 

400 

1,  000 

0. 

0. 

Initial  load. 

2, 000 

5,  000 

.  0014 

0. 

4,  000 

10, 000 

.0032 

6,  000 

15,  000 

.0047 

8, 000 

20, 000 

.0065 

10,  000 

25, 000 

.0082 

12, 000 

30, 000 

.0099 

0. 

14,  000 

35,  000 

.0117 

16,  000 

40, 000 

.0136 

0. 

16,  400 

41, 000 

.0138 

16,  800 

42,  000 

.0140 

17,  200 

43,  000 

.0143 

17, 600 

44,  000 

.0147 

18,  000 

45, 000 

.0151 

0. 

18, 400 

46, 000 

.0155 

18, 800 

47, 000 
48, 000 

.0160 

19.  200 

.0163 

19, 600 

49,  000 

50,  000 

.0168 

20,  000 

.0172 

.  0003 

I^lastic  limit. 

20, 400 

51,  OOO 

.  0180 

20, 800 

52,  000 

.0240 

21,  200 

53,  000 

-.0510 

21,600 
22, 000 

54,  000 

.0670 

55, 000 

.0759 

.0562 

22, 400 

56,  000 

.  0840 

22,  800 

57,  000 

58,  000 

.0980 

23,  200 

.1120 

23,  600 

59, 000 

.1345 

24, 000 

60, 000 

.1492 

.  1270 

24,  800 

62,  000 
64,  000 

.18 

25, 600 

.205 

26,  400 

66,  000 

.24 

27,  200 

68,  000 

.28 

■  - 

28, 000 

70, 000 

.32 

* 

28, 800 

72,  000 

.37 

% 

29,  600 

74,  000 

.42 

30, 400 

76,  000 

.48 

31,  200 

78,  000 

.55 

% 

32,  000 

80, 000 

.65 

32,  800 

82,  000 

.75 

33, 600 

84,  000 

.90 

. .t... 

•  ; 

34, 400 

86,  000 

1.22 

34, 610 

86, 525 

1.56 

Ten.sile  strength. 

28, 100 

0 

0 

1.87 

At  time  of  rupture. 

=  18.7  percent. 

Elongation  of  inch  sectious:  ".12,  ".16,  ".17,  ".15,  ".12,  ".18,  ".47*, 
".20,  ".17,  ".13. 

Diameter  at  fracture,  ".50.  Area,  .196  square  inch. 

Contraction  of  area,  51  per  cent. 

Fractured  4".l  from  the  neck.  Ax^iiearance,  silky,  intersxiersed  with 
line  granulation. 


Eail  No.  25. 


Diameter,  ".713. 

Sectional  area,  .40  square  incli. 
Gauged  length,  10"* 


Applied  loads. 

In  ganged  length. 

Eemarks. 

• 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

400 

1,000 

0. 

0. 

Initial  load. 

2,  000 

5, 000 

.0015 

0. 

4.  000 

10,  000 

.0034 

'  ,  ./ 

6,  000 

15,  000 

.0050 

8,  000 

20,  000 

.0067 

10, 000 

25,  000 

.0082 

12,  000 

30,  000 

.0101 

0. 

14. 000 

35, 000 

.0118 

16, 000 

40, 000 

.0140 

.0007 

Elastic  limit. 

16,  400 

41,  000 

.0190 

16,  800 

42,  000 

.0636 

. 

17,  200 

43, 000 

.0720 

17,  600 

44,  000 

.0853 

/■ 

18,  000 

45,  000 

.0972 

.0802 

18, 400 

46,  000 

.1050 

18,  800 

47, 000 

.1198 

19, 200 

48.  000 

.1306 

19,  600 

49,  000 

.1482 

20, 000 

50,  000 

.1658 

.1460 

20,  800 

52,  000 

.20 

21,  600 

54, 000 

.23 

22, 400 

56,  000 

.27 

23,  200 

58,  000 

.32 

24, 000 

60, 000 

.37 

24, 800 

62, 000 

.42 

25, 600 

64,  000 

.48 

26,  400 

66,  000 

.57 

27,  200 

68,  000 

.  65 

28. 000 

70, 000 

.78 

28.  800 

72,  000 

1.01 

29,  600 

74, 000 

1.56 

29,  700 

74,  250 

1.90 

Tensile  3trenc!"'li. 

24, 100 

At  time  of  fracture. 

0 

0 

2. 05 

=  20.5  per  cent. 

Elongation  of  inch  sections: 


// 


.13,  ".17,  ".18,  ".18,  ".18,  ".44*,  ".25, 


".23,  ".10,  ".13. 

Diameter  at  fracture,  ".51.  Area,  .204  square  inch. 

Contraction  of  area,  40  i)er  cent. 

Fractured  5"  from  the  neck.  Ax)pearance,  silky,  interspersed  with 
fine  granulation. 
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STEEL  RAILS 


401 


No.  4461. 

Eail  No.  26.. 

Diameter,  ".714. 

Sectional  area,  .40  square  inch. 

Ganged  length,  10". 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
iucli. 

Elongation. 

Set. 

Founds. 

Founds. 

Inches. 

Inch. 

400 

1,000 

0. 

0. 

Initial  load. 

2, 000 

5,  000 

.0012 

0. 

4,  000 

10.  000 

.0030 

6,  000 

15, 000 

.0048 

* 

8,000 

20, 000 

.  0065 

. 

10,  000 

25,  000 

.0082 

12, 000 

30, 000 

.0100 

0. 

' 

12,  400 

31, 000 

.0104 

• 

12, 800 

32, 000 

.0108 

18,  200 

33,  000 

.0113 

13, 600 

•  34, 000 

.0119 

14, 000 

35,  000 

.0126 

.0008 

14,  400 

36,  000 

.0131 

14, 800 

37,  000 

.0138 

*  \ 

1.5,  200 

38,  000 

.0143 

15,  600 

39,  000- 

.0150 

Elastic  limit.  (Approximate. ) 

16,  000 

40, 000 

.0293 

.0158 

16, 400 

41,  000 

.0695 

- 

16. 800 

42,  000 

*  .1580 

17,  200 

43,  000 

.  . 1671 

«!-  1 

17,  600 

44,  000 

.1795 

18,  000 

45,  000 

.1990 

.1808 

18,  400 

46,  000 

.2068 

18, 800 

47,  000 

.2250 

19,  200 

48,  000 

.2450 

19,  600 

49,  000 

.2690 

20,  000 

50,  000 

.  3020 

.2810 

20,  800 

52,  000 

.35 

— 

21,  600 

54,  000 

.42  ^ 

22,  400 

56, 000 

.49 

- 

23,  200 

58,  000 

.58 

24,  000 

60,  000 

.70 

24,  800 

62,  000 

.87 

25,  600 

64,  000 

1. 13 

26,  240 

65,  600 

1.90 

Tensile  strength. 

20, 300 

At  time  of  rupture. 

0 

0 

2.37 

. 

=  23.7  per  cent. 

Elongation  of  inch  sections:  ".32,  '".43^,  '".24,  ".21,  ".21,  ".22,  ".24, 
".20,  ".17,  ".13. 

Diameter  at  fracture,  ".47.  Area,  .173  square  inch. 

Contraction  of  area,  56.7  per  cent. 

Fractured  1".3  from  the  neck.  Appearance,  silky. 

H.  Ex.  161 - 26 
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STEEL  RAILS 


s 


No.  44(32. 
Bail  No.  27. 

Diameter,  ".713. 

Seetional  area,  .40  square  incli. 

Gauged  length,  10". 


Applied  loads. 

^  In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

• 

Pounds. 

Poimds. 

Inches. 

Inch. 

400 

1, 000 

0. 

0. 

2,  000 

5,  000 

.0014 

0. 

4,000 

10,  000 

.  0032 

C,  000 

15,  000 

-  .  0050 

8,  000 

20,  000 

.  0068 

10, 000 

25,  000 

.0085 

12, 000 

30,  000 

.  0102 

0. 

12,  400 

31, 000 

.0106 

12,  800 

32,  000 

.0110 

13,  200 

33,  000 

.0113 

13, 600 

34, 000 

.  0117 

14,  000 

,  35, 000 

.0122 

.0001 

14,  400 

36, 000 

.0127 

14, 800 

37,  000 

.0130 

15, 200 

38,  000 

.0139 

15, 600 

39, 000 

.0181 

16,000 

40,  000 

.0200 

.0060 

16,  400 

41,  000 

.0212 

16,  800 

42,  000 

.0230 

17, 200 

43, 000 

.0320 

17, 600 

44,  000 

.0376 

18,  000 

'45,  000 

■  .0480 

.0324 

18,  400 

46,  000 

.0562 

, 

18,  800 

47, 000 

.  0(!30 

10,200 

48, 000 

.  0728 

19, 600 

49,  000 

.0832 

20,  000 

50, 000 

.0940 

.0753 

20, 400 

51,  000 

.  1020 

20,  800 

52,  000 

.1146 

21,200 

53, 000 

.1260 

21,  600 

54, 000 

.1402 

22,  000 

55,  000 

.1548 

.1332 

22,  400 

56,  000 

.  1620 

22,  800 

57, 000 

.1690 

23, 200 

58, 000 

.1815 

23,  600 

59,  000 

.2175 

24,  000 

60,  000 

.  2378 

.  2135 

24,  800 

62,  000 

.27 

25, 600 

64,  000 

.32 

26,  400 

66,  000 

_  .37 

27,  200 

68,  000 

.43 

28,  000 

70, 000 

.49 

28, 800 

72, 000 

.58 

29,  600 

74,  000 

.68 

30,  400 

76, 000 

.87  - 

30,  990 
25,  200 

77,  475 

1.  20 

0 

0 

1.45 

Eemarks. 


Initial  load. 


Elastic  limit. 


,( 


Tensile  strenfrth. 
At  time  of  rupture. 
=  14.5  per  cent. 


Elongation  of  inch  sections:  ".10,  ".20,  ".47*,  ".14,  ".09,  ".07,  ".12, 
".09,  ".10,  ".07. 

Diameter  at  fracture,  ".49.  Area,  .1885  square  inch. 

Contraction  of  area,  52.9  per  cent.  ' 

Fractured  2".75  from  the  neck.  Apxiearance,  silky. 
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ifo.  4481. 
Bail  No.  28. 

Diameter,  ".874. 

Sectional  area,  .60  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Eemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

600 

1, 000 

0. 

0. 

Initial  load. 

3,000 

5, 000 

.0013 

6, 000 

10, 000 

.0031 

12, 000 

20,000 

.0065 

18, 000 

30, 000 

.0100 

0. 

21, 000 

35,  000 

.0117 

21, 600 

36  000 

.0121 

22, 200 

37; 000 

.0125 

22,  800 

38,  000 

.0129 

23'  400 

39,000 

.0133 

Elastic  limit. 

24,  000 

40,  000 

.0140 

.0008 

24,  600 

41,  000 

.0149 

25, 200 

42,  000 

.0308 

25,  800 

43,  000 

.0637 

26, 400 

44,  000 

.0735 

27,  000 

45, 000 

.0907 

.0740 

27, 600 

46, 000 

.1030 

28, 200 

47, 000 

.1160 

28,  800 

48,  000 

.1330 

29,  400 

49, 000 

.1510 

30,  000 

50,  000 

.1665 

30,  600 

51, 000 

.1860 

31, 200 

52,  000 

.2050 

31, 800 

53, 000 

.2275 

32,  400 

54,  000 

.2500 

33, 000 

55, 000 

.27 

33,  600 

56,  000 

.30 

/ 

34,  200 

57, 000 

.34 

34,  800 

58,  000 

.37 

• 

35,  400 

59, 000 

.40 

36, 000 

60, 000 

.45 

36,  600 

61,  000 

.49 

37, 200 

62,  000 

.54 

37,  800 

63,  000 

.60 

38, 400 

64, 000 

.67 

39, 000 

65, 000 

.77 

39,  600 

66, 000 

.87 

40,  200 

67,  000 

1.  03 

40,  800 

68,  000 

■  1.38 

40,  820 

68, 030 

Tensile  strength. 

30,  700 

...♦ . 

At.  timpi  of  frR(‘,t,urft. 

0 

0 

2.08 

=20.8  per  cent. 

Elongation  of  inch  sections:  ".10,  ".13,  ".10,  ".09,  ".16,  ".35,  ".54*, 
.26,  ".21,  ".14. 

Diameter  at  fracture,  ".57.  Area,  .255  square  inch. 

Contraction  of  area,  57.5  per  cent. 

Fractured  5"  fcom  the  neck.  Appearance,  fine  silky« 
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No.  4456 . 

Bail  No.  20. 


Diameter,  ".714. 

.Seetioiial  area,  .40  square  inch. 
Gauged  length,  10". 


Applied  loads. 

\ 

N 

• 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Keniarks. 

Pounds, 

Pounds. 

Inches. 

Inch. 

400 

1,  000 

0. 

0. 

Initial  load. 

2,  000 

5,  000 
10,  000 

.  0013 

1' 

4,  000 

.0031 

6,  000 

15,  000 
20,  000 

.  0050 

8,  000 

.  0067 

10,  000 

25,  000 

.  0086 

11, 600 

29,  000 

.  0099 

Elastic  limit. 

12, 000 

30,  000 

.0111 

.0008 

.<»  — ‘ 

12,400 

31, 000 

.0120 

12. 800 

32,  000 

33,  000 

.  0130 

13. 200 

.0157 

13.  (iOO 

34,  000 , 

.  0270 

14,  000 

35,  000 

.  0362 

.  0230 

14,  400 

36,  000 

.0430 

14,  800 

15,  200 

37,  000 
38, 000 

.  0498 

.  0560 

\ 

15,  600 

39,  000 

.  0648 

16,  000 

40,  000 

.  0738 

.0573 

16, 400 

41,  000 

.0790 

16,  800 

42, 000 

.0890 

. . . 

17,  200 

-  43,000 

.0960 

• 

17,  600 
18, 000 

44,  000 

.1060 

45,  000 

.1158 

18, 400 

46,  000 

.1241 

18, 800 

47,  000 

.1350 

\  19,  200 

48, 000 

.1430 

19,  600 

49, 000 

.1557 

20,  000 

50,  000 

.1640 

' 

20, 400 

51, 000 

.1790 

20,  800 

52,  000 

.1885 

21,200 

53,  000 

.2015 

21,  600 
22,  000 
22,  400 
22,  800 

54,  000 

.  2140 

55;  000 

56, 000 
57, 000 

.2290 

'  ’-1  ' 

.2430 

.  2580 

23,  200 
23,  600 

58,  000 

.  2760 

1  ” 

59,  000 

.2930 

24, 000 

60,  000 

.3090 

24,800 

62,  000 

.3480 

25,  600 

64,  000 

.40 

26,  400 

66,  000 

.46 

27,  200 

68, 000 

.53 

28,  000 

70, 000 

.61 

‘  ,  c  ■  1 

28,  800 

72, 000 

.73 

29,  600 

74,  000 

.95 

30,  280 

75,700 

1.40 

Tensile  .strength.  ' 

0 

0 

1.40 

=14  per  cent. 

i 

_ _ _ ij _ : _ : 

Elongation  of  inch  sections:  '-'.08, 
".24*,  ".18. 


".12,  ".11,  ".11,  ".12,  ".13,  ".14,  ".17, 


Diameter  at  fracture,  ".62.  Area,  .3010  square  inch. 

Contraction  of  area,  24.5  i)er  cent. 

Eracturcd  1".3  from  the  neck.  Aj)pearance,  granular ;  silky  spot  at 
the  circumference  where  the  metal  separated  first. 
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No.  4557. 
Eail  No.  20. 


Diameter,  1".128. 

Sectional  area,  1  square  inch. 
Ganged  leiigtli,  20^q 
Length  of  stem,  24'^ 


Applied  loads. 

- J - 

In  gauged  length. 

Eeinarks. 

Total. 

Ter  squafe 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds.” 

Inches. 

Inch. 

1,  000 

1,000 

0. 

0. 

Initial  load. 

5, 000 

5,000 

-  .  0027 

0. 

10,  000 

10, 000 

.  0062 

15,  000 

15, 000 

_  .  0098 

20,  000 

20, 000 

.0132 

0. 

25,  000 

25,000  ' 

.0168 

.0001 

- 

20,  000 

26,  000 

.0177 

27,  000 

27,  000 

.  0183 

28,  000 

28,  000 

.0192 

29,  000 

29,  000 

.  0200 

30,  000 

30,  000 

.0209 

.0007 

' 

31,000 

31,  000 

.0219 

Elastic  limit  (not  well  detiued). 

32,  000 

32,  000 

.  0231 

33,000  ' 

33, 000 

.0243 

- 

34, 000 

34,  000 

.  0267 

35, 000 

35, 000 

.0292 

.  0057 

■ 

36,  000 

36,  000 

.0345 

... 

37,  000 

!  37,000 

.0372 

38, 000 

38,  000 

.  0450 

. 

39,  000 

39,  000 

.  0507 

' 

40,  000 

40,  000 

.0588 

.0313 

42, 000 

42, 000 

.07 

44, 000 

44,  000 

.09 

46,  000 

46,  000 

.11 

- 

48, 000 

48,  000 

.14 

.  50,  000 

50,  000 

.16 

52,  000 

52, 000 

.20 

54, 000 

54, 000 

.23 

. 

56.  000 

56,  000 

.28 

58, 000 

58,  000 

.34 

60,  000 

60,  000 

~  .40 

62,  000 

62,  000 

.47 

-  -  •  — 

64,  000 

64,  000 

.54 

66,  000 

66,  000 

.65 

• 

68,  000 

68,  000 

.77 

70,  000 

70, 000 

.96 

72, 000 

72, 000 

1. 19 

74,  000 

74,  000 

1.  52 

Tensile  stern gth. 

73,  300 

. 

At  time  of  fracture. 

0 

0 

1.  43 

=  7.2  per  cent. 

, 

Elongation  of  inch  sections:  'Ml*,  ".00,  ".OS,  ".08,  ".07,  ".00,  ".07,  ".08, 
".07,  ".07,  ".00,  ".05,  ".05,  ".04,  ".00,  ".07,  ".07,  ".08,  ".08,  ".08,  ".00, 
".09,  ".08,  ".00. ' 

Diameter  at  fracture,  1".07  Area,  ".890  square  inch. 

^Contraction  of  area,  10.1  percent. 

Fractured  1"  from  neck.  Appearance,  granular,  radiating  from  a  dull 
spot  at  the  circumference.  "  <  '  ' 
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STEEL  RAILS. 

No.  4457. 
Bail  No.  30. 

.  Diameter,  ".714. 

Sectional  area,  .40  square  incli. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

- 1 — ^ — — 

A 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

400 

1,000 

0. 

0. 

Initial  load. 

2,  000 

5,  000 

.0013 

0. 

4, 000 

10,  000 

*.  0031 

/ 

6,000 

15,  000 

.0050 

*  8,000 

20,  000 

.0068 

10,  000 

25,  000 

.0087 

0. 

12,  000 

30,  000 

.0106 

0. 

12, 400 

31,  000 

.0110 

12,  800 

32,  000 

.0112 

* 

13,  200 

33,  000 

.0116 

13,  600 

34, 000 

.0120 

14, 000 

35,  000 

.0124 

0. 

14,  400 

36,  000 

•  .0130 

14,  800 

37,  000 

.0133 

15.  200 

38,  000 

.0140 

15,  600 

39,  000 

.0145 

Elastic  limit. 

16,  000 

40,  000 

.0155 

.0011 

16, 400 

41,  000 

.0182 

16,  800 

42,  000 

.0280 

A, 

17,  200 

43,  000 

.0374 

17,  600 

44,  000 

.0480 

18,  000 

45,  000 

.0602 

.  0425 

• 

18,  400 

46,  000 

.0667 

18,  800 

47,  000 

.0768 

19, 200 

48,  000 

.0869 

19,  600 

49,  000 

.0942 

20, 000 

50, 000 

.1040 

20,  400 

51,  000 

.1140 

20, 800 

52, 000 

.1267 

21, 200 

53,  000 

.1361 

21,  600 

54,  000 

.1440 

22,  000 

55,  000 

.1620 

22, 400 

56,  000 

.1690 

22,  800 

57,  000 

.1820 

7*  '' 

23,  200 

58,  000 

.1965 

23,  600 

59,  000 

.2125 

24,  000 

60,  000 

.2310 

24,  800 

62,  000 

.28 

Crack  opened  in  stem. 

25, 600 

64,  000 

.31 

26, 400 

66, 000 

Tensile  strength. 

6 

6 

• 

.29 

=2. 9  per  cent. 

Elongation  of  inch  sections:  ".02,  ".02,  ".03,  ".03,  ".03,  ".05*,  ".03 
".03,  ".03,  ".02. 

Diameter  at  fracture,  ".69.  Area,  .3739  square  inch. 

Contraction  of  area,  6.5  per  cent. 

Fractured  4".9  from  the  neck.  Appearance,  granular,  dull  silky  spot 
at  the  circumference.  A  series  of  fine  transverse  cracks  were  opened 
along  one  side  of  the  stem,  at  intervals  of  about  J  inch,  continuing  for 
one-half  the  length  of  the  stem.  The  silky  spot  was  at  one  of  these 
cracks. 
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Ko.  4465. 
Eail  No.  30. 


Diameter,  ".713.  ^ 

Sectional  area,  .40  square  incli. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Eeniarks. 

Total. 

Per  square 
iucli. 

Elongation. 

Set. 

Pounds. 

Pounds. 

IneJi. 

Inch. 

400 

1,000 

0. 

0. 

Initial  load. 

2, 000 

5, 000 

.0012 

4,000 

10, 000 

.0032 

6,  000 

15,  000 

.0050 

i 

8,  000 

20, 000 

.0067 

10, 000 

25, 000 

.  0083 

12,  000 

30^  000 

.0101 

0. 

12,  400 

31,  000 

.0105 

12, 800 

32,  000 

.0108 

13,  200 

33, 000 

.0112 

13,000 

34, 000 

.  0117 

14,  000 

35,  000 

.  0120 

0. 

14,  400 

36, 000 

.0123 

14,  800 

37,  000 

.  0128 

,  15,200 

38, 000 

.0132 

'  15,000 

39,000 

.0137 

10,  000 

40,  000 

.  0142 

.0008 

Elastic  limit.  ^ 

10, 400 

41, 000 

.0152 

10,  800 

42, 000 

.0178 

• 

17,  200 

43, 000 

.  0257 

17,  000 

44, 000 

'  .0342 

18, 000 

45, 000 

.0418 

.0255 

18, 400 

46,  000 

.0490 

18,  800 

47,000 

.  0578 

19, 200 

48, 000 

.0668 

19,  000 

49,  000 

.0762 

20,  000 

50, 000 

.0870 

.0077 

20,  400 

51,000 

.  0947 

20,  800 

52,  000 

.1018 

21, 200 

53, 000 

.1144 

21,  000 

54, 000 

.1268 

22,  000 

55;  000 

,1380 

.1162 

22, 400 

56,000  1 

.1460 

22, 800 

57,  000’ 

.  1585 

■  23,200 

58,  000 

.  1730 

23,  000 

59,  000 

. 1815  V 

24,000 

60,  000 

.  1960 

.1715 

✓ 

24,800 

§2,  000 

.23 

25,  000 

64,  000 

.27 

' 

20, 400 

66,  000 

.30 

27,  200 

^8,  000 

.34 

28.  000 

70, 000 

Tensile  strength.  “ 

0 

0 

.33 

=3.3  per  centT 

Elongation  of  inch  sections :  ".03*,  ".04,  ".02,  ".04,  ".03,  ".04,  ".02,  ".05, 
".03,  ".03. 

Diameter  at  fracture,  ".69.  Area,  .374  square  inch.  , 

Contraction  of  area,  6.5  i^er  cent. 

Fractured  ".8  from  the  neck.  Aj)pearance,  granular,  radiating  from 
a  dull  spot  in  the  circumference;  this  dull  spot  is  in  line  with  a  series 
of  fine  transverse  cracks  along  one  side  of  the  stem. 

A  snapx)ing  sound  was  heard  a  few  seconds  preceding  rupture. 
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No.  4482. 
Eail  No.  31. 


Diameter,  ".874. 

Se(3tioiial  area,  .00  vsquare  inch. 
Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Ilemarks. 

Total. 

I’er  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

* 

Inches. 

Inch. 

600 

1,000 

0. 

0. 

Initial  load. 

3,  000 

5,000 

.0014 

6, 000 

10,  000 

.0031 

' 

12, 000 

20,-000 

.0067 

- 

18,  000 

30,  000 

.0101 

0. 

21,  000 

35,  000 

.  0120 

21,  GOO 

36i  000 

.0125 

22, 200 

37,  000. 

.0130 

.  • 

22, 800 

38, 000 

.0134 

23,  400 

39,  000 

.0140 

Elastic  limit. 

24,  000 

40,  000 

.0150 

.  0018 

24,  600 

41,  000 

.0239 

25,  200 

42,  000 

.0369 

25,  800 

43, 000 

.0450 

- 

26,  400 

44,  000 

.0504 

27,  000 

45,  000 

.0567 

.  0400 

27,  600 

46,  000 

.0628 

28, 200 

47,  000  • 

.  0701 

28,  800 

48, 000 

.0798 

29,  400 

49,  000 

.0853* 

30,  000 

50,000 

.0940 

9 

30, 600 

51,000 

.1018 

31,  200 

52,  000 

.  1120 

31, 800 

53,  000 

.  1200 

32, 400 

54,  000 

.  1310 

33,  000 

55,  000 

.1410 

33,  600 

56,  000 

.  1510 

34, 200 

57,  000 

.1620 

34,  800 

58,  000 

.1725 

** 

35,  400 

59,  OUO 

.1850 

36,  000 

60,  000 

• . 1968 

36,  600 

61,  000 

.21 

♦ 

37,  200 

62,  000 

.22 

' 

37,  800 

63,  000 

.235 

. 

38,  400 

64,  000 

.25 

39,  000 

65,  000 

.265 

39,  600 

66,  000 

40, 200 

67,000 

.30 

40,  £00 

68, 000 

.31 

*  ' 

41, 400 

69,  000 

.33 

42,  000 

70,  000 

.35 

43,  200 

72,  000 

.40 

44, 400 

74,  000 

.45 

4 

45, 600 

76, 000 

.52  -- 

46,  800 

78,  000 

.60 

's. 

48, 000 

80,  000 

.70 

49,  200 

82,  000 

'.80 

50,  400 

84,  000 

1.  05 

51, 1.10 

85,  220 

1.40 

Tensile  strength. 

45,  300 

At  time  of  rupture. 

0  • 

0 

1.59 

—15.9  per  eent. 

Elongation  of  inch  sections:  ".11,  ".14,  ".15,  ".17,  ".30*,  ".30*,  ".14, 
".11,  ".09,  ".08. 

Diameter  at  fracture,  ".67.  Area,  .353  square  inch. 

Coutraction_of  area,  41.2  per  cent. 

Fractured  at  middle  of  stem.  Appearance,  silky,  interspersed  with 
fine  granulation  at  circumference. 
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1^0.  4403. 

Bail  No,  32. 


Diameter^  ".714. 

Sectional  area,  .40  square  incli. 
Gauged  lengtli,  10". 


Applied  loads. 

In  gauged  length. 

Pemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

inch. 

400 

1,000 

.0 

0. 

Initial  load. 

2,  000 

5,  000 

.0013 

0. 

- 

4,  000 

10, 000 

.  0029 

C,  000 

15,  000 

.0046 

8,  000 

20,  000 

-  .  0063 

0. 

10, 000 

^5,  000 

.0080 

12,  000 

30,  090 

.  0097 

0. 

14,  000 

35,  000 

.0114 

0. 

16,000 

40,  000 

.0132 

.0001 

16,  400 

41,  000 

.0136 

16, 800 

42,  000 

.0140 

17,  200 

43,  000 

.0143 

17, 600 

44,000 

.0149 

18,  000 

45,  000 

.0152 

.0001 

i  18, 400 

46,  000 

.0156 

18, 800 

-  47, 000 

,0160 

19,  200 

48, 000 

,0164 

!  -  -19,  600 

49,  000 

.0168 

-  20,  000 

50,  000 

.0173 

.0004 

20,  400 

51,000 

.0178 

20, 800 

52,  000 

.  0184 

Elastic  limit  (not  well  defined) 

21,200 

53,  000 

.0192 

21,-600 

54, 000 

.0199 

- 

.  22,000 

55,  000 

.  0211 

.0023 

22,  400 

56,  000 

.0387 

22, 800 

57,  000 

.0490 

23,  200 

58  000 

.  0557 

23,600 

59,  000 

.0630 

24,  000 

60,  000 

.0702 

.0470 

■  ' 

24, 800 

62,  000 

.0807 

25, 600 

64, 000 

.0958 

- 

26,  400 

66,  000 

.1090 

27,  200 

68,  000 

.1248 

28,  000 

70,  000 

.1397 

.1101 

28,  800 

72, 000 

.1510 

29, 600 

74,  000 

.1688 

_ . 

30, 400 

76,  000 

.1860 

31.  200 

78, 000 

.20 

32,  000 

80,  000 

.23 

32,  800 

82, 000 

.25 

33,  600 

84,  000 

.27 

34,  400 

86, 000 

.30 

35, 200 

88, 000 

.32 

36,  600 

90,  000 

.34 

36,  800 

92,  000 

.37 

37,  600 

94,  000 

.39 

• 

38,  400 

96,  000 

.43 

39,  200 

98, 000 

.46 

40,  000 

100,  000 

.52 

40,  800 

102,  000 

.56 

41, 600 

104.  000 

.63 

42,  400 

106,  000 

.72 

43, 200 

108,  000 

.85 

. 

44,  000 

'  110,000 

1.18 

Tensile  strength. 

39,  700 

At  time  of  fracture. 

6 

0 

1.41 

=  14.1  per  cent. 

Elongation  of  inch  sections:  ".09,  ".11,  ".12,  ".12,  ".14,  ".12,  ".13, 
".14,  ''.31*,  ".13. 

Diameter  at  fracture, -".58.  Area,  .264  square  inch. 

Contraction  of  area,  34  per  cent. 

Fractured  1".65  from  the  neck.  Appearance,  fine  granular,  dull  silky 
center.  '  '  ' 
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Ko.  4558. 
Bail  32. 


Diameter,  1".128. 

Sectional  area,  1  square. incli. 
Gauged  length,  20''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

1, 000 

1, 000 

0. 

0. 

Initial  load. 

5, 000 

5,  000 

.0030 

0.  1 

10,  000 

10, 000 

.0063 

15,  000 

15,  000 

.0098 

20,  000 

20, 000 

.0133 

25,  000 

25,  000 

.0167 

0. 

30, 000 

30,  000 

.0199 

0. 

35, 000 

35,  000 

.0236 

40, 000 

40,  000 

.0269 

\ 

45, 000 

45, 000 

.0305 

0. 

46,  000 

46, 000 

.0309 

47,  000 

47,  000 

.0317 

48, 000 

48, 000 

.0326 

\ 

49, 000 

49,  000 

.0333 

50,  000 

50, 000 

.0339 

0. 

51.  000 

51,  000 

.  0347 

Elastic  limit  (approximate). 

52,  000 

52,  000 

,  .  0356 

53, 000 

53, 000 

.0366 

54,000 

54,000 

.0376 

<  ^ 

55,  000 

55,000 

.0390 

.0013 

56,  000 

56,  000 

.0410 

57,  000 

57,  000 

.0450 

58,  000 

58, 000 

.0600 

59,  000 

59,000 

.0770 

60,  000 

60,  000 

.0870 

.  0435 

62,  000 

62, 000 

.10 

“ 

64,000 

•  64, 000 

.12 

66,  000 

66, 000 

.14 

. . 

X 

68,  000 

68,  000 

.16 

70,  000 

70,  000 

.19 

74,  000 

74,  000 

.24 

78,000 

78, 000 

.32 

82,  000 

82,  000 

.40 

.  86, 000 

86, 000 

.47 

90, 000 

90,  000 

.56 

94,  000 

94,  000 

.67 

t 

98,  000 

98, 000 

.78 

102,  000 

102, 000 

.97 

106,  000 

106,  000 

1.  22 

no,  000 

no,  000 

1.  68 

no,  850 

no,  850 

Tensile  strcngtti.  .  ^  ^ 

lof  000 

At  time  of  fracture.  v'' 

6 

0 

2.19 

=  11  per  cent.  -  ' 

N 


// 
// 


Elongation  of  inch  sections:  ".07,  ".09,  ".07,  ".10,  ".09,  ".10,  ".09, 
.07,  ".08,  ".07,  ".06,  ".05,  ".07,  ".07,  ".08,  ".11,  ".11,  ".12,  ".13,  ".15, 
.25,  ".32*,  ".15,  ".11. 

Diameter  at  fracture,  ".93.  Area,  .679  square  inch. 

Contraction  of  area,  32  per  cent. 

Fractured  4"  from  neck.  Appearance,  granular,  radiating  firom  an 
eccentric  dull  spot. 
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m.  44G7. 
Eail  No.  33, 


.Diameter,  1".129. 

Sectional  area,  1  square  inch.  ^ 

Gauged  length,  10''. 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pomids. 

Pounds. 

Inch. 

Inch. 

1,000 

1, 000 

0. 

0. 

Initial  load. 

10, 000 

10,  000 
20, 000 

.0030 

20,  000 

.0064 

30, 000 

30,  000 

.0098 

0. 

35, 000 

35,  000 

.0115 

0. 

t 

40, 000 

40,  000 

.0133 

45,  000 

45,  000 

.0150 

50, 000 

60,  000 

.0168 

51,000 

51,  000 

.0171 

52,  000 

52,  000 

.0176 

53, 000 

53,  000 

.0180 

54,  000 

64, 000 

.0183 

55, 000 

55, 000 

.0188 

.0002 

56,  000 

56,  000 

.0192 

57,  000 

57,  000 

.0197 

58,  000 

58, 000 

.0201 

Elastic  lixoit. 

59, 000 

59,  000 

.0210 

60, 000 

60,  000 

.0218 

.0012 

* 

61,  000 

61,  000 

.0231 

62,  000 

62,  000 

.0255 

-  64,000 

64,  000 

.0341 

66,  000 

66,  000 

.0448 

68,  000 

68,  000 

.0555 

70,  000 

7C,  000 

.0680 

72,  000 

72, 000 

.0800 

74, 000 

74, 000 

.0922 

76,  000 

76, 000 

.1050 

78, 000 

78, 000 

.1165 

80, 000 

80, 000 

.1328 

.84,  000 

84, 000 

.16 

- 

88, 000 

88, 000 

.20 

- 

,  92.000 

92,000 

.23 

96,  000 

96,  000 

.27 

100, 000 

100, 000 

.31 

104, 000 

104,  000 

.36 

0 

108,  000 

108,  000 

.41 

112, 000 

112, 000 

.48 

116,  000 

116,  000 

.60 

120,  000 
120, 580 

120,  000 
120,  580 

.82 

Tensile  strength. 

0 

0 

.76 

=  7.6  i)er  cent. 

Elongation  of  inch  sections:  ".06,  ".07,  ".08,  ".08,  ".09,  ".07,  ".08,  ".08, 
".08,  ".08,  ".07. 

Fractured  at  root  of  thread  in  head,  the  diameter  of  which  wa»s  1".35. 
Appearance,  granular. 
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No.  4468. 

Rail  No.  33. 


Diameter,  1".0092. 

Sectional  area,  .80  square  incli. 
Gauged  leiigtli,  10'^ 


Applied  loads. 

In  gauged  length. 

Keniarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

800 

1, 000 

0. 

0. 

4, 000 

5,  000 

.0013 

8,  000 

10,  000 

.0030 

16,  000 

20,  000 

.0065 

24,  000 

30,  000 

.0101 

32,  000 

40,  000 

.0132 

0. 

'  ' 

36,  000 

45, 000 

.  . 0150 

40, 000 

50, 000 

.0107 

0. 

40,  800 

51,  000 

.0170 

.41,  600 

52,  000 

.0173 

42, 400 

53,  000 

.0177 

43, 200 

54,  000 

.0181 

44, 000 

55,  000 

.0186 

0. 

44, 800 

56,  000 

.0189 

45,  600 

57, 000 

.  0195 

. 

46,  400 

58, 000 

.0200 

47, 200 

59,  000 

.0207 

48, 000 

60,  000 

.0212 

.0008 

Elastic  limit. 

48. 000 

60,  000 

.0220 

48,800 

61,  000 

.0230 

- 

49,  600 

62,  000 

.0254 

— 

50, 400 

63,  000 

.0300 

* 

51,  200 

64,  000 

.0350 

52,  800 

66,  000 

.0440 

54, 400 

68,  000 

.0560  • 

56,  000 

70,  000 

.0691 

57,  600 

72,  000 

.0822 

59,  200 

74, 000 

.0960 

60,  800 

76, 000 

.1055 

62, 400 

78,  000 

.1190 

64,  000 

80, 000 

.1320 

67,  200 

84,  000 

.17 

70,  400 

88, 000 

.20 

73,  600 

92,  000 

.23 

76,  800 

'  96,  000 

.27 

* 

80,  000 

100, 000 

.31 

83,  200 

104,  000 

.36 

86,  400 

108,  000 

.40 

89,  600 

112,  000 

.48 

92,  800 

116,000 

.59 

96,  000 

120,  000 

.84 

96,  900 

121,125 

1. 11 

. . 

./Tensile  strength. 

92, 100 

At  time  ot‘  rupture. 

0 

0 

1.29 

=12.  9  per  cent. 

Elongation  of  incli  sections:  ''.07, 'MO,  ".10,  ".12,  ".15,  ".25*,  ".IG, 
".14,  ".12,  ".08. 

Diameter  at  fracture,  ".89.  Area,  .622  square  inch. 

Contraction  of  area,  22.3  per  cent. 

Fractured  5".5  from  the  neck.  Appearance,  granular,  silky  center. 
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]No.  4469. 
Rail  No.  34. 

f 

Diameter,  l"jl29. 

Sectional  area,  1  square  inch. 

Gauged  leugtli,  10'^ 


Ai»pliecl  loads. 

In  gauged  length. 

\ 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Founds. 

Founds. 

Inches. 

Inch. 

1,000 

1,000 

0. 

0. 

Initial  load. 

5, 000 

5, 000 

.0012 

10, 000 

10, 000 

.0028 

20, 000 

20,  000 

.0062 

30,  000 

30,  000 

.0097 

0. 

35,  000 

35,  000 

.  0113 

30,  000 

36,  000 

.0117 

37,  000 

37, 000 

.0122 

38,  000 

38,  000 

.0127 

39, 000 

39.  000 

.  0132 

40,  000 

40,  000 

.  01,38 

.0008 

Elastic  lini't. 

41,000 

41,000 

.0995 

42, 000 

42,  000 

.  10()0 

43, 000 

43, 000 

.1140 

44,000 

44,  000 

.  1250 

45,  000 

45,  000 

.1380 

46, 000 

46, 000 

.  1510 

47,  000 

47,  000 

.1648 

✓ 

48, 000 

48,  000 

.  1800 

49,  000 

49,  000 

.  .1940 

50,  000 

50, 000 

.2100 

52,  000 

52,  000 

.25 

54.  000 

54,  000 

.29 

— 

56,  000 

56,  000 

.33 

58,  000 

58,  000 

.38 

• 

60,000 

60, 000 

.43 

62,  000 

62,  000 

.50 

64,  000 

64, 000 

.56 

66, 000 

66, 000 

,66 

■  . 

68,000 

68,  000 

.76 

70,  000 

70,  000 

.  95 

72,  000 

72,  000 

1.24 

73. 140 

73, 140 

*1. 78 

Tensile  strength. 

63,  700 

• 

At  time  of  rupture. 

6 

0 

2.  61 

=26.1  per  cent.  j 

1 

Elongation  of  inch  sections:  'M5,  ''.22,  ".24,  ".26,  ".26,  ".40,  ".47*, 
".25,  ".22,  ".14. 

^  Diameter  at  fracture,  ".86.  Area,  .581  square  inch. 

Contraction  of  area,  41.9  tier  cent. 

Fractured  5"  from  the  neck.-  Appearance,  silky,  interspersed  with 
fine  granulation  at  the  circumference.  Several  fine  transverse  cracks 
developed  in  surface  of  stem  in  vicinity  of  place  of  rupture,  at  one  of 
which  cracks  rupture  commenced. 
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SPECIMENS  FEOM  A  TO  G  TAKEN  FROM  HEAD  OF  RAIL  NO.  34, 
MARKED  IN  THE  ORDER  THEY  WERE  TAKEN  OUT,  BEGIN¬ 
NING  AT  END  OF  RAIL. 

No.  4487. 

Rail  No.  34, 

/  Specimen  A,  - 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

250 

1,000 

0. 

0. 

Initial  load. 

1,250 

5,  000 

.0007 

2,  500 

10,  000 

.0017 

5,  000 

20, 000 

.0037 

7, 500 

30,  000 

.0058 

8,  750 

35,  000 

.0068 

9,  000 

36,  000 

.0070 

9,250 

37,000  • 

.0072 

Elastic  limit 

9,  500 

38,  000 

.0078 

9,  750 

39,  000 

.0360 

10,  000 

40,  000 

.0600 

10, 250 

41, 000 

.0650 

10, 500 

42,  000 

.0740 

10,  750 

43,  000 

.0790 

11,  000 

44,  000 

.0900 

11,250 

45, 000 

.0970 

11,  500 

46, 000 

.1075 

11, 750 

47,  000 

.1155 

• 

12,  000 

48,  000 

.1250 

* 

12,  250 

49,  000 

.1350 

12, 500 

50,  000 

.  1460 

13,  000 

52,  000 

.1720 

13,  500 

54, 000 

.1980 

14,  000 

56,  000 

.  2280 

14,  500 

58,  000 

.2630 

15,  000 

60,  000 

.31 

15, 500 

62,  000 

.37 

16,  000 

64,  000 

.42 

16,  500 

66,  000 

.50 

' 

17,  000 

68,  000 

.62 

17, 500 

70, 000 

.91 

17, 520 

70,  080 

1.10 

Tensile  strength. 

0 

0 

1.  30 

=  21.7  per  cent. 

Elongation  of  inch  sections:  ".14,  ".18,  ".27,  ".39=*=,  ".17,  "15. 
Diameter  at  fracture,  ".39.  Area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent. 

Fractured  at  middle  of  stem.  Appearance,  silky. 
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]S:o.  4488. 
Eail  'No.  34. 
Specimen  B, 

Diameter,  ".5G4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Eemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set, 

Poxmds. 

Pounds. 

Inches. 

Inch. 

250 

1,000 

0. 

0. 

Initial  load. 

1,250 

5,000 

,0007 

— 

2,  500 

10, 000 

.0021 

5,  OOO 

20,  000 

.  0043 

7,500 

30,  000 

.  0064 

,  00J2 

8.  750 

35, 000 

.0070 

.  0007 

Elastic  limit. 

9,  000 

36,  000 

.  0081 

9,  250 

37,  000 

.0086 

9,  500 

38, 000 

.0140 

9,750 

39,  000 

.0245 

10, 000 

40, 000 

.0285 

10,250 

41, 000 

.  0348 

10,  500 

42,000 

.  0435 

10, 750 

43, 000 

.0480 

11,  000 

44, 000 

.0575 

1 1, 250 

45,  000 

.0630 

11, 500 

46,  000 

.  0720 

— 

12,  000 

48,  000 

.0878 

12, 500 

50,  000 

.  1060 

13,000 

52. 000 

.1275 

13,  500 

54,  000 

.1480 

14,  000 

56,  000 

.1720 

14,  500 

58,  000 

,  2000 

15, 000 

60,  000 

.2380 

15, 500 

62,  000 

.28 

16,  000 

64,  000 

.32 

16,  500 

66,  000 

.39 

17,  000 

68, 000 

.47 

17,  500 

■  70, 000 

.60 

18,  000 

72, 000 

1.  00 

Tensile  strength. 

0 

0 

1.  32 

=  22  per  cent.  j 

Elongation  of  inch  sections:  'M6,  'M8,  ^'.17,  ''.20,  ".42*,  ".19. 
Diameter  at  fracture,  ".^2.  Area,  .139  square  inch. 
Contraction  of  area,  44.4  per  cent. 

Fractured  1".6  from  the  neck.  A^jx^earauce,  silky. 


416 


STEEL  RAILS, 


No.  4480. 
Bail  No.  34. 
8x>ecime)i  G. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Ai)plie(l  loads. 

In  jran<;ed  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poimds. 

Pounds. 

Inches. 

Inch. 

250 

1,000 

0. 

0. 

Initial  load. 

1,  250 

5, 000 

.0007 

2,  500 

10, 000 

.0017 

5,  000 

20,  000 

.0037 

7,  500 

30,  000 

.0058 

6. 

8, 500 

34,  000 

.0074 

8,  750 

35,  000 

.0077 

.0008 

Elastic  limit. 

9,  000 

36,  000 

.0084 

9,  250 

37,  000 

.0092. 

9,  500 

38, 000 

.  0120 

9,  750 

39, 000 

.0147 

10,  000 

40,  000 

.  0165 

10, 250 

41,  000 

.0201 

10,  500 

42,  000 

.  0250 

11, 000 

44,  000 

.0350 

11,  500 

46,  000 

.  0458 

12,  000 

48,  000 

.  0585 

12,  500 

50,  000 

.0740 

13, 000 

52,  000 

.0900 

13,  500 

54,  000 

.1075 

14,  000 

56,  000 

.  1290 

14,  500 

58, 000 

.1520 

15,  000 

60,  000 

.1780 

15,  500 

62,  000 

.2075 

16, 000 

64,  000 

.  2430 

16, 500 

66,  000 

.29 

• 

17,  000 

68,  000 

.36 

17, 500 

70, 000 

.42 

18,  000 

72, 000 

..56 

18, 260 

73,  040 

.79 

Tensile  strength. 

0 

0 

1.  00 

=  16.7  per  cent. 

Elongation  of  inch  sections :  ".08,  ".10,  ".12,  ".14,  ".19,  ".37*. 
Diameter  at  fracture,  ".40.  Area,  .1257  scRiare  inch. 
Contraction  of  area,  49.7  per  cent. 

Fractured  1"  from  the  neck.  Aiipearance,  silky. 
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No.  4490. 


Kail  No.  34. 

Specimen  D. 


Diameter,  ".564. 

Sectional  area,'  .25  square  inch. 
Ganged  length,  0". 


Applied  loads. 

In  gauged  length. 

Eemarks. 

Total. 

Per  square 
inch. 

Elongation. 

■  Set. 

« 

Pounds^ 

Pounds. 

Inches. 

Inch. 

250 

1,  000 

0. 

0. 

Initial  load. 

1,250 

5, 000 

.0007 

2,  500 

10, 000 

.0017 

5,  000 

20, 000 

.0037 

7,  500 

30,  000 

.0060 

0. 

8,  250 

33, 000 

.  0067 

8,  500 

34, 000 

.0071 

' 

8,  750 

35, 000 

.0073 

.0005 

Elastic  limit. 

9,  000 

36, 000 

.0095 

9,  250 

37,  000 

.0158 

9,  500 

38, 000 

.0280 

9,  750 

39,  000 

.0385 

10,  000 

40, 000 

.0445 

10,  500 

42,  000 

.0600 

11,  000 

44, 000 

.0740 

11, 500 

46, 000 

.0900 

12,  000 

48, 000 

.1075 

12,  500 

50, 000 

.1270 

13,000 

52,  000 

.1480 

13, 500 

54, 000 

.1740 

14,  000 

56,  000 

.2020 

14,  500 

58, 000 

.2350 

15,  000 

60, 000 

.27 

15,  500 

62,  000 

.32 

16,  000 

64,  000 

.39 

16,  500 

76,  000 

.46 

17,  000 

78,  000 

.58 

17, 500 

70, 000 

.76 

17,  600 

70, 400 

.95 

Tensile  strength. 

0 

0 

1.  21 

=  20.2  per  cent. 

• 

Elongation  of  inch  sections:  ".17,  ".23,  ".43*,  ".17,  ".12,  ".09. 
Diameter  at  fracture,  ".40.  Area,  ".1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 

Fractured  2".9  from  the  neck.  Appearance,  silky. 

H.  Ex.  161 - 27. 
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STEEL  RAILS 


Tv> 


No.  4491. 
Rail  No.  34. 
Specimen  E» 


Diameter,  ".564. 

Sectional  area,  .25  square  incli. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Founds. 

Inches. 

Inch. 

250 

1,000 

0. 

0. 

1, 250 

5, 000 

.0007 

2, 500 

10, 000 

.0017 

5,  000 

20, 000 

.0037 

7,  500 

30, 000 

.0059 

0. 

8,  250 

33, 000 

.0066 

8, 500 

34,000 

.0069 

8,  750 

35, 000 

-  .  0071 

9,  000 

36,  000 

.0072 

9,250 

37,  000 

.0074 

9,500 

38,  000 

.0081 

9,  750 

39,  000 

C  .  0091 

1  . 0580 

10,  000 

40,  000 

.0638 

10,  250 

41,  000 

.0688 

10, 500 

42,  000 

.0776 

11, OOO 

44,  000 

.0948 

11,  500 

46,  000 

.1135 

12, 000 

48,  000 

.1300 

12,  500 

50,  000 

.1530 

13, 000 

52,  000 

.1760 

'13,  500 

54,  000 

.2025 

14,  000 

56,  000 

.  2335- 

14,  500 

58, 000 

.28 

15, 000 

60,  000 

.32 

15,  500 

62,  000 

.37 

16,  000 

64, 000 

.42 

16,  500 

66,  000 

.52 

17,  000 

68,  000 

.62 

17, 480 

69,  920 

1.02 

0 

0 

1.  22 

Bemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
=20,3  per  cent. 


Elongation  of  inch  sections :  ".31*,  ".28,  ".17,  ".17,  ".15,  ".14. 
Diameter  at  fracture,  ".42.  Area,  .1385  square  inch. 
Contraction  of  area,  44.6  jier  cent. 

Fractured  1".15  from  the  neck.  Appearance,  silky. 
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No.  4492. 
Kail  No.  34. 
Specimen  F, 


Diameter,  ".564. 

Sectional  area,  .25  square  mch. 
Gauged  length,  6": 


Applied  loads. 

In  gauged  length. 

Remarks. 

• 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

250 

1,  000 

0. 

0. 

Initial  load. 

1, 250 

'  5, 000 

.0008 

2,  500 

10,  000 

.0019 

5,  000 

20,  000 

.0039 

7,  500 

30,  000 

.0063 

.0002 

7,  750 

31,  000 

.  0065  * 

8,  000 

32,  000 

.0067 

— ^  / 

8,250 

33,  000 

.0069 

8,500 

34,  000 

.0073 

8,  750 

35,  000 

.0075 

.  0005 

Elastic  limit. 

9, 000 

36,  000 

.0082 

9, 250 

37, 000 

.0086 

9,500 

38, 000 

.0250 

9,750 

39,  000 

.0500 

10, 000 

40,  000 

. 0552* 

10,  500 

42,  000 

.0720 

11, 000 

44,  000 

.0850 

11,500 

46,  000 

.1040 

12,  000 

48,000 

.1230 

12, 500 

50,  000 

.1440 

••••••••  •• 

13, 000 

52.  000 

.1675 

. 

13,  500 

54, 000 

.  19-10 

14,  000 

56,  000 

.2220 

14,  500 

58,  000 

.26 

15,  000 

60,  000 

.30 

15,  500 

62, 000 

.35 

16,  000 

64,  000 

.40 

> 

16.  500 

66,  000 

.50 

17, 000 

68,  000 

.61 

. 

17,  500 

70,  000 

.88 

17,  580 

70,  320 

1.07 

Tensile  strength. 

0 

0 

1. 46 

=  24.3  per  cent. 

Elongation  of  inch  sections:  ".15,  ".18,  ".30,  ".44*,  ",22,  ".17. 
Diameter  at  fracture,  ".38.  Area,  .1134  square  inch. 
Contraction  of  area,  54.6  per  cent. 

Fractured  3",7  from  the  neck.  Axipearance,  silky. 
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STEEL  RAILS 


No.  4493. 
Rail  No.  34. 
Specimen  G, 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

« 

Pounds. 

Pounds. 

Inches. 

Inch. 

250 

1, 000 

0. 

0. 

1, 250 

5, 000 

.0009 

2,  500 

10, 000 

.0019 

5,  000 

20,  000 

.0039 

7,  500 

30,  000 

.0061 

.0002 

8,  000 

32,  000 

.0067 

8,250 

33,  000 

.0070 

8,  500 

34,  000 

.0073 

8,  750 

35,  000 

.0076 

.  0006  1 

9, 000 

36,  000 

.0081 

9,250 

37,  000 

.0087 

9,500 

38,  000 

.0335 

9, 750 

39,  000 

.0480 

10,  000 

40,  000 

.0605 

10, 500 

42,  000 

.0770 

11,  000 

44, 000 

.0940 

11, 500 

46,  000 

.1120 

12,  000 

48, 000 

.1310 

12,  500 

50,  000 

.1525 

.  13, 000 

52,000 

.1770 

13, 500 

54,  000 

.2030 

14, 000 

56,  000 

.2345 

14,  500 

58,  000 

.28 

15,  000 

60,  000 

.32 

15,  500 

62, 000 

.38 

16,  000 

64, 000 

.44 

16,  500 

66,  000 

.61 

17,  000 

68,  000 

.68 

17,500 

70, 000 

.97 

0 

0 

1.42 

Remarks. 


Initial  load. 


Tensile  strength. 
=  23.7  per  cent. 


Elongation  of  inch  sections:  ".13,  ".17,  ".30,  ".38*,  ".24,  ".20. 
Diameter  at  fracture,  ".38.  Area,  .1134  square  inch. 
Contraction  of  area,  54.6  per  cent. 

Fractured  at  middle  of  stem.  Appearance,  silky. 
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Ko.  4478. 

Bail  No.  35. 

Diameter,  ".798. 

Sectional  area,  .50  stjuare  incli. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

llemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

500 

1, 000 

0. 

0. 

Initial  load. 

2,500 

5, 000 

.0014 

5,  000 

10, 000 

.0031 

10,  000 

20,  000 

,0067 

15, 000 

30,  000 

.0102 

0. 

17, 500 

35, 000 

.0121 

.0002 

18,  000 

36, 000 

.0127 

18,  500 

37,  000 

.0130 

19,  000 

38,  000 

.0134 

19,  500 

39,  000 

,0140 

20,  000 

40,  000 

.0147 

.0010 

Elastic  limit. 

20,  500 

41,  000 

.0170 

21,  000 

42,  000 

.0195 

21,  500 

43, 000 

.0347 

22,  000 

44, 000 

•  . 0470 

22, 500 

45,  000 

.0578 

23,  000 

46,  000 

.0670 

23,  500 

47,  000 

.0785 

24,  000 

48, 000 

.0880 

-24,500 

49, 000 

,0998 

25,  000 

50, 000 

.1120 

25,  500 

51, 000 

.1240 

26,  000 

52, 000 

.1350 

26,  500 

53,  000 

.1500 

27,  000 

54,  000 

.1620 

27, 500 

55,  000 

.1780 

26,  000 

56, 000 

.1920 

28,  500 

57,  000 

.2075 

29, 000 

58,  000 

.  2240 

29,500 

59,  000 

.2400 

30, 000 

60,  000 

.2590 

31, 000 

62,  000 

.30 

32, 000 

64,  000 

.35 

• 

33, 000 

66,  000 

.40 

34,  000 

68, 000 

.46 

35,  000 

70,  000 

.52 

36,  000 

72,000 

.60 

37,  000 

74,  000 

.70 

38, 000 

76,  000 

.86. 

Cracks  opened  in  surface  of  stem. 

39,  000 

78,  000 

1. 18 

39,  240 

78, 480 

1.  37 

Tensile  strength. 

0 

0 

1.  63 

=  16.3  per  cent. 

Elongation  of  inch  sections:  ".10,  ".13,  ".14,  ".IG,  ".17,  ".15,  ".25*, 
".22,  ".18,  ".13. 

Diameter  at  fracture,  ".70.  Area,  .385  square  inch. 

Contraction  of  area,  23  per  cent. 

Fractured  3".7  from  the  neck.  Appearance,  granular,  radiating  from 
a  dull  silky  spot  in  the  circumference. 

Six  rows  of  fine  transverse  cracks  developed  along  surface  of  stem. 
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STEEL  RAILS, 


No.  4483. 

Bail  No.  30. 

Diameter,  ".874. 

Sectional  area,  .60  square  incli. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Eemarks. 

Total. 

Per  square 
inch. 

Elongation. 

■  Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

600 

1,  000 

0. 

0. 

Initial  load. 

3,000 

5,  000 

.0012 

6,000 

10, 000 

.0030 

12, 000 

20,  000 

.0062 

18,  000 

30,  000 

.0098 

21, 000 

35,  000 

.0113 

24,  000 

40.  000 

.0131 

0. 

27, 000 

45,000 

.0150 

30; 000 

50;  000 

.0170 

.,0002 

30,  600 

51,  000 

.  0173 

31,200 

52,  000 

.0179 

31,  800 

53,  000 

.  018  .2 

32, 400 

54,  000 

.0188 

33, 000 

55,  000 

.0192 

Elastic  limit. 

33,  600 

56,  000 

.0220 

34,  200 

57,  000 

.0272 

34,  800 

58,  000 

.0520 

35, 400 

59,  000 

.0785 

36, 000 

60,  000 

.0850 

37,  200 

62,  000 

.1000 

38, 400 

64,  000 

.1130 

39, 600 

66,  000 

.1300 

40, 800 

68,  000 

.1450 

42, 000 

70,  000 

.1610 

43, 200 

72,  000 

.1795 

44, 400 

74, 000 

.2000 

45,  600 

76,  000 

.2180 

46, 800 

78,  000 

.2390 

48,  000 

80,  000 

.  2620 

49, 200 

82,  000 

.28 

50,  400 

84,  000 

.31 

51,  600 

86, 000 

.34 

52,  800 

88, 000 

.38 

54, 000 

90,  000 

.42 

.55,  200 

92,  000 

.45 

56, 400 

94,  000 

.51 

57,  600 

96,  000 

.57 

58,  800 

98,  000 

.63 

60,  000 

100,  000 

.72 

61,  200 

102,  000 

.84 

. 

62,  400 

104,  000 

1. 11 

62,  610 

104, 350 

1. 30 

Tensile  strencrth. 

61,  800 

At  time  of  rupture. 

0 

0 

1.  38 

=13.8  per  cent. 

Elongation  of  inch  sections :  ".09,  ".13,  ".14,"  .13,  ".17,  ".21*,  ".14, 
".13,  ".13,  ".11. 

Diameter  at  fracture,  ".78.  Area,  .478  square  inch. 

Contraction  of  area,  20.3  per  cent. 

Fractured  5".5  from  the  neck.  Appearance,  fine,  granular,  radiating 
from  a  dull  silky  spot  at  the  circumference. 
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,  No.  4484. 

Bail  No.  37. 

Diameter,  ".874. 

Sectional  area,  .60  square  inch. 

Gauged  length,  10". 


L 


Applied  loads. 

In  gauged  length. 

Ilemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 

Pounds. 

Inches. 

Inch. 

600 

1,  000 

0. 

0. 

Initial  load. 

3,  000 

5, 000 

.0015 

6, 000 

10, 000 

.0032 

12, 000 

20,  000 

.0066 

18, 000 

30,  000 

.0098 

24, 000 

40,  000 

.0136 

.0001 

27,000 

45,  000 

.0159 

.0009 

27,  600 

46,  000 

.0166 

28, 200- 

47, 000 

.0172 

Elastic  limit. 

28,  800 

48,  000 

.0181 

29, 400 

49,  000 

.  0227 

30, 000 

50,  000 

.  0450 

30,  600 

51, 000 

.0728 

31,  200 

52,  000 

.0775 

31, 800 

53,  000 

.  0835 

32,  400 

54, 000 

.0917 

33,  000 

55, 000 

.1020 

33,  600 

56,  000 

.1107 

34,  200 

57,  000 

.1230 

34,800 

58,  000 

.1300 

35,400 

59,  000 

.1390 

36, 000 

60,  000 

.  1.540 

37,  200 

62,  000 

.1785 

va . 

38, 400 

64,  000 

.2017 

39,  600 

66,  000 

.2290 

40,  800 

68,  000 

.2560 

42,  000 

70,  000 

.2880 

43,  200 

72,  000^ 

.31 

44,400 

74,  000 

.36 

45, 600 

76,  000 

.40 

46,800 

78,  000 

.46 

48, 000 

80, 000 

.51 

49,  200 

82,  000 

.60 

50,  400 

84,  000 

.70 

51,  600 

86,  000 

.84 

52,  800 

88,  000 

1.07 

53,  350 

88, 920 

Tensile  strencrth. 

46  800 

At  time  of  ruptui’O. 

0 

0 

1.86 

=  18.6  per  cent. 

Elongation  of  inch  sections:  ".13,  ".42*,  ".20,  ".20,  ".17,  ".19,  ".17, 
".13,  ".14,  ".11. 

Diamet^  at  fracture,  ".67.  Area,  .353  square  inch. 

Contraction  of  area,  41.2  per  cent. 

Fractured  3".l  from  the  neck.  Appearance,  silky,  interspersed  with 
granular  metal  at  the  circumference. 
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STEEL  RAILS 


SPECIFIC  GRA  VITY  AND  HARDNESS  OF  HEADS  OF  RAILS, 

[Specimens  1  inch  diameter  by  1  inch  long  taken  from  heads  of  tension  specimens.] 


Specific 

gravity. 

Hard¬ 

ness. 

7.  8534 

25. 13 

7. 8436 

21.89 

7. 8479 

25.  28 

7. 8476 

21.  52 

7. 8485  - 

27. 32 

7.  8233 

25. 13 

7.  8235 

19.29 

7. 8559 

18.  09 

7. 8420 

14.  69 

7.  8331 

18. 19 

7. 8387 

26.  04 

7. 8266 

17. 53 

7. 8555 

14.  26 

7. 8568 

12.  72 

7. 8487 

16.  23 

7. 8471 

17.  26 

7. 8555 

12.  48 

7.  8077 

15.  21 

7. 8245 

13.  40 

7.8111 

17. 17 

7. 8566 

17.35 

-7. 8403 

26.67 

7. 8484 

30. 14 

7. 8523 

17.  72 

7. 8435 

15.  28 

7. 8348 

‘23.  57 

7. 8272 

18.58 

No.  of 
rail. 


101 

11 

12 

13 

16 

17 

18' 

19 

21 

22 

23 

24 

25 

26 
27 

27 

28 
29 

29 

30 

31 

32 

33 

34 

35 

36  \ 

O 


37 


Brand. 


Rolled  hy  No.  Chicago  Rolling  Mill  Co.,  Chicago,  Ill 


“  Barrow  Steel,  1868  ” . 

“  6  sec.,  No.  65  ” . 

1879” 

“  12  A.  &  R.  I.  &  S.  C'.  Troy  Steel, '  1883^12 

“  Lacka  I.  &  C.  Co.,  Scranton,  4^-89  ” . 

“G.H.Hutte,]880” . 

“  Cammel  Sheffield  Toughened  Steel,  1873  ”. 


‘‘John  Brown  &  Co.,  Sheffield  Atlas  Steel  /j.  Sec.  68  ”. 
”  Barrow  Steel',’  1873 55  ’’  ’  ’.V.V.V.V.’.’.’.'. ' 


‘‘B.  I.  Co.  Steel,  76” . 

‘‘Dowlais  Steel,  7-70,  guaranteed  ” 

‘‘A-B-S,89,  111” . 

”  Scranton  Steel  Co.,  3,  89  ” . 

‘‘ W.I. Co.  Steel” . 

‘‘C.  R.M.  Co., 12,  75” . 


‘‘Wilson  Cammel  Co.’s  Steel,  Sec.  Dronfleld  ” . 


TENSION  SPECIMENS  FROM  BASES, 
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STEEL  RAILS. 
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COMPRESSION  TESTS  AND  COLD  FLOW. 


[Specimens  taken  longitudinally  from  heads  of  rails.] 

Compression  tests  were  made  with  the  specimens  having  the  original 
dimensions,  4''  long  by  1''.0092  diameter.  After  passing  the  elastic 
limit  of  the  metal,  but  before  reaching  a  well  defined  ultimate  strength, 
Avhich  in  specimens  of  these  dimensions  marks  the  time  when  lateral 
deflection  progresses  rapidly,  the  loads  were  released  and  the  speci¬ 
mens  cut  down  in  length  to  about  2".5. 

The  tests  were  resumed  with  the  shortened  specimens,  which  now 
under  the  higher  compression  loads  yielded  chiefly  in  radial  directions; 
300,000  pounds  total  load  was  applied  to  each,  with  the  exception  of 
the  specimen  from  rail  No.  30,  which  developed  extensive  shearing 
fractures  at  260,000  pounds,  when  the  test  was  discontinued. 

The  stress  per  square  inch  on  the  shortened  specimens  is  computed 
from  the  sectional  area  as  measured  at  the  middle  of  its  length  at  the 
time  the  given  stress  was  applied. 
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STEEL  RAILS 


No.  919. 

Rail  No.  15. 

Lengtli,  4", 

Diameter,  1".0092. 

Sectional  area,  80  square  inches. 
Gauged  length,  3''. 


Applied  loads. 

In  gauged  length. 

Remarks.  ^ 

Total. 

Per  square 
inch. 

Com¬ 

pression. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

- 

800 

1,  000 

0. 

0. 

Initial  load. 

4, 000 

5, 000 

.0007 

8,  000 

10, 000 

.0012 

'■  " 

12,  000 

15, 000 

.0017 

16, 000 

20, 000 

.0022 

20,  000 

25, 000 

.0023 

24, 000 

30, 000 

.0031 

0. 

28, 000 

35, 000 

.0036 

32,  000 

40,  000 

.0041 

36, 000 

45, 000 

.0046 

40, 000 

50,  000 

.0050 

— .  0001 

40,  800 

51.  000 

.0051 

41, 600 

52. 000 

.0052 

42,  400 

53,  000 

.0053 

43,  200 

54,  000 

.0053 

44,  000 

55,  000 

.0054 

44,  800 

56,  000 

.  0055 

i 

45,  600 

57,  000 

.0057 

Elastic  limit. 

46,  400 

58,  000 

.0070 

47, 200 

59,  000 

.0105 

48,  000 

60, 000 

.0130 

.0062 

49,  600 

62,  000 

.0163 

51,200 

64,  000 

.0208 

52,  800 

66,  000 

.0243 

54,  400 

68,  000 

.0280 

56, 000 

70,  000 

.0322 

.0238 

57,  600 

72,  000 

.0358 

59,  200 

74, 000 

.  0395 

60,  800 

76,  000 

.  0435 

62,  400 

78, 000 

.0480 

64,  000 

80,  000 

.0520 

.0422 

65,  600 

82,  000 

.0558 

67,  200 

84,  000 

.0606 

68,  800 

86,  000 

.  0650 

70,  400 

88,  000 

.0700 

72,  000 

90,  000 

.0750 

.  0638 

73,  600 

92, 000 

.0795 

75,  200 

94,  000 

.0848 

76  800 

96, 000 

.0905 

78,  400 

98,  000 

.  0!)()0 

80,  000 

100,  000 

.1016 

.0893 

STEEL  RAILS. 


Specimen  cut  off,  reducing  length,  to  2".50G.  Eested  13  days  and  test 
tlien  resumed. 


Annlip.d 

Diameters. 

y 

Length. 

Middle. 

Remarks. 

Total. 

Per  square 
iuch. 

End  A. 

Diameter. 

Sectional 

area. 

End  B. 

Pounds. 

Pounds. 

Inches. 

Inches. 

Inches. 

Sq. inches. 

Inches. 

■ 

0 

0 

2.506 

1. 0213 

1.  0238 

.823 

1. 0236 

85, 000 

102,  530 

2.491 

1. 0234 

1. 0275 

.829 

1. 0251 

90,  000 

107, 050 

2.473 

1. 0250 

1. 0316 

.836 

1. 0278 

95, 000 

112, 830 

2. 455 

1. 0278 

1. 0352 

.842 

1.  0300 

100,  000 

116, 140 
121,  250 

2.407 

1. 0350 

1. 0468 

.861 

1. 0356 

105,000 

2.  389 

1.  0383 

1. 0502 

.866 

1.  0391 

110, 000 

124,  430 

2.  349 

1. 0426 

1. 0606 

.884 

1. 0426 

115, 000 

127, 490 

2.  306 

1.  0505 

1. 0715 

.902 

1.  0482 

120, 000 

130, 150 

2. 253 

1. 057 

1. 0837 

.922 

1.055 

125, OOO 

132, 140 

2. 204 

1.  065 

1.  0974 

.946 

1.  060 

130, 000 

136.  270 

2. 161 

1.  068 

1. 1024 

.954 

1. 065 

135, 000 

135,  790 

2. 1Q7 

1. 080 

1. 1252 

.994 

1. 072 

Quarters  1".1310  diam¬ 
eter. 

140, 000 

137, 660 

2.  056 

1.087 

1. 138 

1.017 

1.082 

150, 000 

140, 060 

1.963 

1.109 

1. 168 

1.071 

1.094 

160,  000 

138,  650 

1. 827 

1. 135 

1. 212 

1. 154 

1.118 

170,  000 

141,  200 

1.  747 

1. 137 

1. 238 

1.  204 

1. 131 

Eested  16  hours.  • 

180, 000 

139, 860 

1. 652 

1. 176 

1. 280 

1. 287 

1. 150 

190,  000 

141, 260 

1.597 

1. 192 

1. 309 

1.  345 

1. 168 

200,  000 

142,  650 

1.  516 

1.207 

1. 336 

1. 402 

1.187 

220, 000 

140,  940 

1.386 

1. 242 

1. 410 

1.  561 

1. 223 

240, 000 

140, 430 

1.284 

1.288 

1. 475 

1.  709 

1.265 

260, 000 

141. 920 

1. 198 

1.  ,336 

1.527 

1.  832 

1. 312 

280, 000 

141,  560 

1.122 

1.383 

1.  587 

1.  978 

1.  360 

300, 000 

143, 750 

1.  056 

1.420 

1.  630 

2.  087 

1. 385 

Surface  of  specimen  uniformly  mottled,  minute  oblique  shearing 
cracks  started  on  cylindrical  surface. 

H.  Ex.  161 - ^28 
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STEEL  RAILS, 


No.  920. 

Eail  No.  24. 


Length,  4". 

Diameter,  1".0092. 

Sectional  area,  ,80  square  inch. 
Ganged  length,  3". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

sq^uare 

inch. 

Compres¬ 

sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

. 

800 

1,  000 

0. 

0. 

Initial  load.  '' 

4,  000 

5,  000 

.0005 

0. 

0 

8, 000 

10,  000 

.0009 

12, 000 

15,  000 

.0014 

16,  000 

20,  000 

.0019 

20, 000 

25,  000 

.0024 

24, 000 

30, 000 

.0029 

0. 

28,  000 

35,  000 

.0034 

32,  000 

40,  000 

.0039 

0. 

36,  000 

45,  000 

.0044 

0. 

36, 800 

46,  000 

.0045 

37,  600 

47,  000 

.0046 

38,  400 

48, 000 

.0047 

39,  200 

49,  000 

.0048 

40, 000 

50,  000 

.0050 

0. 

Elastic  limit. 

40, 800 

51,  000 

.0054 

41,  600 

52,  000 

.0059 

42,  400 

53, 000 

.  0151 

43,  200 

54,  000 

.0180 

44,  000 

55,  000 

.0220 

.0160 

44, 800 

56,  000 

.0244 

45,  600 

57,  000 

.0262 

46, 400 

58,  000 

.0298 

47,  200 

59,  000 

.0330 

48,  000 

60,  000 

.0371 

.  0305 

51,  200 

64,  000 

.0490 

52,  800 

66,  000 

.  0574 

54, 400 

68,  000 

.0650 

56, 000 

70,  000 

.  0728 

.0650 

57, 600 

72, 000 

.  0799 

59, 200 

74. 000 

.0871 

60,  800 

76,  000 

.0975 

62, 400 

78,  000 

.1054 

64,  000 

80,  000 

.1158 

.1072 

■ 

Specimen  cut  off,  reducing  length  to  2'^506, 
test  resumed, 


Nested  10  days  and 
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No.  920 — Continued. 


Diameters. 

Length. 

End  A. 

Middle. 

End  B. 

Kemarks. 

Total. 

Per  square 
incli. 

Diameter. 

Sectional 

area. 

Pounds. 

Pounds. 

Inches. 

Inches. 

Inches. 

Sq.inches. 

Inches. 

0 

0 

2. 506 

1. 0195 

1. 0238 

.823 

1. 0254 

70, 000 

84,440 
88,  860 

2.492 

1. 0220 

1. 0274 

.  829 

1. 0264 

75,  000 

2. 450 

1. 0262 

1. 0367 

.844 

1. 0300 

80, 000 

93, 570 

2. 420 

1. 0312 

1. 0438 

.  855 

1. 0348 

85, 000 

97, 370 

2.  376 

1.  0382 

1.0543 

.873 

1.  0416 

90, 000 

101,  580 

2. 323 

1. 0450 

1.  0620 

.886 

1.  0530 

At  quarter  length 
P'.0698  diameter. 

95, 000 

103, 830 

2.  273 

1.  0520 

1.  0792 

.915 

1.0600 

100,  000 

106, 500 

2. 218 

1. 0632 

1.  0930 

.939 

1.  0725 

At  quarter  1".0970  di¬ 
ameter. 

105,  000 

108, 700 

2.160 

1. 0860 

1. 1090 

.966 

1.  0850 

no,  000 

111,  000 

2. 105 

1.  0930 

1. 1235 

.991 

1. 0885 

ECvSted  20  hours  with¬ 
out  load. 

120,  000 

119,  050 

2.  066 

1.  095 

1. 133 

1.  008 

1. 106 

130,  000 

120, 480 

1.940 

1.110 

1.172 

1.  079 

1.121 

140, 000 

122, 380 

1. 838 

1.125 

1. 207 

1.144 

1. 135 

150,  000 

123,  970 

1.753 

1.141 

1.  241 

1.210 

1. 149 

160,  000 

124,  710 

1.652 

1. 164 

1.278 

1.  283 

1.170 

170, 000 

122,  570 

1.  568 

1.182 

1.  329 

1.  387 

1. 193 

180,  000 

122,  530 

1.  494 

1.210 

1.  368 

1. 469 

1.218 

190, 000 

123.  050 

1.425 

1.  225 

1.402 

1.  544 

1.  227 

200,  000 

123, 150 

1.  358 

1.  264 

1. 438 

1.  624 

1.  264 

210,  000 

122, 880 

1.  297 

1.290 

1.  476 

1.709 

1.  280 

220, 000 

123,  780 

1.244 

1.  300 

1.508 

1.786 

1.308 

230, 000 

123, 460 

1. 197 

1.  328 

1.540 

1.  863 

1.  336 

240,  000 

123,  650 

1.152 

1.  355 

1.  572 

1.941 

1.  362 

250, 000 

123,  630 

1.117 

1.  370 

1.  598 

2.  006 

1.380 

260, 000 

125,  540 

1.  080 

1.397 

1. 624 

2.  071 

1.  400 

270, 000 

125,  990 

1.046 

1.  425 

1. 652 

2. 143 

1.  430 

Tensile  fracture 
started  at  a  seam  in 
the  steel. 

280, 000 

127, 040 
130,  320 

1.018 

1.  451 

1.  675 

2. 204 

1.455 

300, 000 

.968 

1.  497 

1.  712 

2.  302 

1. 476 

The  tensile  fracture,  which  started  at  a  seam  in  the  steel,  opened 
longitudinally  'M5;  from  this  were  started  two  shearing  fractures, 
45°  in  direction  with  the  axis  of  specimen. 

On  the  cylindrical  surface  there  were  14  longitudinal  lines  shown 
where  the  metal  was  seamy  or  deficient  in  continuity.  Some  of  the 
lines  were  very  distinctly  developed,  others  showing  theif  presence  by 
slight  changes  in  color  of  surface. 
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STEEL  RAILS, 


No.  921. 

Bail  No.  25. 


Length,  4". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 
Gauged  length,  3''. 


Applied  loads. 

In  gauged  length. 

Eemarks. 

Total. 

Per  square 
incli. 

Compres¬ 

sion. 

Set. 

Pounds. 

Founds. 

Inch. 

Inch. 

800 

1,000 

0. 

0. 

Initial  load. 

4, 000 

5, 000 

.0003 

0. 

8, 000 

10, 000 

.0007 

12,  000 

15, 000 

.0011 

16, 000 

20, 000 

.0015 

20,  000 

25, 000 

.0020 

24,  000 

30,  000 

.0025 

0. 

28, 000 

35, 000 

.0030 

0. 

28,  800 

36,  000 

.0031 

29,  600 

37,  000 

.0032 

30, 400 

38, 000 

.0033 

31,  200 

39,  000 

.0034 

m 

32,  000 

40,  000 

.0035 

0. 

32,  800 

41,  000 

.0036 

Elastic  limit. 

33, 600 

42,  000 

.0040 

34, 400 

43,  000 

.0194 

35, 200 

44,  000 

.0225 

36, 000 

45,  000 

.0258 

.0218 

36,  800 

46,  000 

.0283 

37,  600 

.  47, 000 

.0315 

38,  400 

48, 000 

.0351 

39,  200 

49,  000 

.0386 

40, 000 

50. 000 

.0419 

.0373 

41,  600 

52,  000 

.0488 

43, 200 

54,  000 

.0560 

44, 800 

56,  000 

.0637 

46,  400 

58,  000 

.0715 

48,  000 

60,  000 

.0807 

.0750 

49,  600 

62,  000 

.0875 

51,  200 

64,  000 

.0979 

52, 800 

66,  000 

.1075 

54, 400 

68, 000 

.1173 

56,  000 

70,  000 

.  1287 

.1220 

Bested  eleven  days,  then  cut  off,  reducing  length  to  2'^502.  Present 
average  diameter,  1''.0293. 

Lines  scored  on  cylindrical  surface  apart. 
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No.  921 — Continued. 


Diameters. 

Length. 

Middle. 

Remarks. 

Total. 

Per  square 
inch. 

End  A. 

Diameter. 

Sectional 

area. 

End  B. 

Pounds. 

Pounds. 

Inches. 

Inches. 

Inches. 

Sq.inches. 

Inches. 

0 

0 

2.502 

1. 0293 

1. 0293 

.832 

1.  0293 

60, 000 

72, 120 

2.  502 

1. 0293 

1. 0293 

.832 

1. 0293 

65, 000 

76, 920 

2. 468 

1. 0302 

1.0374 

.845 

1.  0306 

70,  000 

81, 210 

2.  426 

1.  0346 

1. 0480 

.862 

1.0.350 

75, 000 

85,320 

2. 384 

1. 0395 

1. 0578 

.879 

1.  0419 

At  quarter  1".0G00  di¬ 
ameter. 

80, 000 
85,000 

88,  990 

2. 330 

1.0456 

1. 0702 

.899 

1.  0469 

92,090 

2.  278 

1. 0532 

1.0844 

.923 

1.0562  ‘ 

90, 000 

95, 740 

2.  218 

1. 0602 

1. 0978 

.946 

1.0627 

At  quarter  1"  .1050  di¬ 
ameter. 

95,  000 

97,  640 

2. 161 

1. 0722 

1. 1131 

.973 

1. 0744 

100, 000 

100,  400 

2.112 

1. 0786 

1. 1260 

.996 

1. 0814 

110, 000 

103,  680 

1.  995 

1. 0985 

1. 1624 

1.061 

1. 1010 

120, 000 

105, 170 

1.865 

1.1195 

1.  2056 

1.141 

1. 1218 

At  quarter  1". 2144  di¬ 
ameter. 

130,  000 

100,  000 

1.743 

1. 1428 

1.  2513 

1.300 

1. 1578 

140,  000 

106,  060 

1.  634 

1. 1720 

1.2965 

1.  320 

1. 1760 

150,  000 

106,  610 

1.534 

1.  203 

1. 3385 

1. 407 

1.202 

160,  000 
170, 000 

107, 100 

1. 460 

1.225 

1. 379 

1. 494 

1. 225 

106,  920 

1.382 

1.251 

1.423 

1.590 

1.250 

The  quarter-inch  sections  scored  on 

cylindrical  surface 

now  measure  as  follows :  ".086, 

".164,  ".160, 

".154,  ".145,  ".144,  ". 

152,  ".152, 

".156,  ".088. 

180, 000 

107,  660 

1.  317 

1. 280 

1.459 

1.672 

1.277 

190, 000 

107, 220 

1.  255 

1. 308 

1. 502 

1. 772 

1. 308 

Middle  diameter  now 
the  maximum  one. 
Seven  minute  longi¬ 
tudinal  cracks  open¬ 
ed  ".05  to  ".08  long. 

200, 000 

108,  340 

1.201 

1.341 

1. 533 

1.  846 

1. 332 

210, 000 

108, 750 

1.153 

1.  368 

1.  568 

1.  931 

1.  360 

220,  000 

110,  220 

1. 112 

1. 395 

1.  594 

1.  996 

1.383 

240,  000 

112, 150 

1. 044 

1.452 

1. 654 

2.149 

1. 435 

The  quarter-inch  sections  scored  on  the  cylindrical  surface  now  measure 

'M44,  ".134,  ".125,  ".122,  ".132,  ".134,  ".138,  ".00. 

asfoUows:  ".00,  ".135, 

260,000 

114, 130 

.980 

1. 510 

1.703 

2. 278 

1. 480 

280,  000 

115, 610 

.932 

1.562 

1.756 

2. 422 

1.526 

300,000 

117, 370 

.880 

1.  610 

1. 804 

2. 556 

1.580 

% 

Opened  an  oblique  shearing*  fracture  49^  with  axis  of  specimen. 

The  quarter-inch  sections  now  measure  as  follows:  '^00,  '^076,  'M25, 
'M25,  'M16,  'M17,  ".126,  ".135,  ".016,  ".00. 
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STEEL  RAILS, 


No.  922. 

Eail  No.  2G. 

Length,  4". 

Diameter,  1''.0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  3'L 


Applied  loads. 

In  gauged  lengths. 

Eeraarks.  ' 

Total. 

Per  square 
inch. 

Com¬ 

pression. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

800 

1,000 

^  0. 

0. 

Initial  load. 

4, 000 

5, 000 

.0003 

8,000 

10, 000 

.0007 

12, 000 

15, 000 

.0012 

16, 000 

20,  000 

.0017 

20, 000 

25, 000 

.0022 

24, 000 

30, 000 

.  0027 

0. 

28,  000 

35,  000 

.0032 

30, 400 

38,  000 

.0034  • 

31, 200 

39, 000 

.  0035 

.  . . 

Elastic  limit. 

32,  000 

40,  000 

.0039 

.  0003 

32,  800 

41,  000 

.0290 

33,  600 

42,  000 

.0333 

34, 400 

43,  000 

.0374 

35,  200 

44,  000 

.0411 

36, OOo 

45, 000 

.  0455 

.0411 

36,  80o 

46,  000 

.0478 

37,  60o 

47, 000 

.0529 

38, 400 

48, 000 

.0564 

39, 20o 

49,  000 

.0611 

40,  OOo 

50, 000 

.  0654 

.0606 

41, 60o 

52,  000 

.0742 

43, 20o 

54,  000 

.0838 

44,  80o 

56, 000 

.0942 

46,  40o 

58. 000 

.1045 

48,  OOo 

60,  000 

.1150 

.  . 1091 

Specimen  cut  off,  reducing  its  length  to  2''.505.  Nested  12  days  and 
loading  resumed. 
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iN'o.  922 — Continued. 


Diameters. 

Length, 

Middle. 

Eemarks. 

Total. 

Per  square 
inch. 

End  A. 

Diamter. 

Sectional 

area. 

End  B. 

Pounds. 

Pounds. 

Inches. 

Inches. 

Inches. 

Sq. Inches. 

Inches. 

0 

0 

2. 505 

1. 0253 

1. 0278 

.829 

1.  0276 

55, 000 

65, 480 

2. 476 

1. 0261 

1. 0341 

.840 

1. 0297 

60, 000 

70, 180 

2.  437 

1. 0312 

1. 0433 

.  855 

1.  0328 

65, 000 

74, 460 

2.  392 

1.  0372 

1.  0542 

.873 

1. 0382 

70,  000 

•78,  380 

2.  337 

1. 0436 

1.  0665 

.893 

1. 0445 

75, 000 

81,  430 

2.  276 

1,0525  - 

1.  0832 

.921 

1.0526 

80,  000 

83, 420 

2.172 

1. 0742 

1. 1052 

.  959 

1. 0672 

85,  000 

85,  860 

2. 113 

1.087 

1. 1230 

.990 

1.080 

90,  000 

88, 150 

2.  051 

1.  097 

1. 1402 

1.  021 

1.090 

A  t  qn  arter  1  ” . 14 65  diam . 

95,  000 

89,  870 

1.981 

1.  in 

1. 1600 

1.057 

1. 101 

100,  000 

87, 180 

1.  914 

1.126 

1. 2088 

1. 147 

1. 113 

Ee.sted  without  load  24 
hours. 

no,  000 

93, 060 

1.796 

1.154 

1.  227 

1. 182 

1.133 

120,  000 

94,  340 

1.674 

1. 176 

1.273 

1.  272 

1. 165 

180, 000 

95,100 

1.  570 

1.208 

1.319 

1.  367 

1. 192 

140,  000 

95, 690 

1.482 

1.  223 

1.365 

1. 463 

1.212 

150, 000 

95,  780 

1.405 

1.262 

1. 412 

1.  566 

1.254 

160,  000 

96,  620 

1.  331 

1.  287 

1.452 

1.  656 

1. 274 

170,  000 

97,  760 

1.268 

1.323 

1.488 

1.739 

1.  310 

180,  000 

97, 140 

1.203 

1.  348 

1.536 

1. 853 

1.  334 

190,  000 

98, 660 

1. 148 

1.380 

1.  566 

1.926 

1.  360 

200, 000 

98,  860 

1.  Ill 

1.416 

1.605 

2.  023 

1.  400 

210, 000 

100,910 

1.  066 

1.438 

1.628 

2.  081 

1. 424 

220, 000 

101, 150 
100,  670 

1. 026 

1.  470 

1.  664 

2. 175 

1. 456 

240,  000 

.960 

1.516 

1.716 

2.  384 

1.  500 

260, 000 

106, 510 

.905 

1.  578 

1. 763 

2. 441 

1.550 

♦ 

280,  000 

108,  820 

.863 

1.  615 

1.810 

2.  573 

1. 590 

300,  000 

no,  780 

.824 

1. 690 

1. 857 

2. 708 

1. 650 

A  cluster  of  very  fine  longitudinal  cracks  was  developed  in  one  lo¬ 
cality  during  the  test,  and  when  near  the  close  three  fine  oblique  cracks 
opened  '^08  to  'M5  long. 

No  throbs  felt  during  the  test. 
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STEEL  RAILS 


No.,  923. 

Bail  No.  27. 


Length,  4". 

Diameter,  1^'.0092. 

Sectional  area,  .80  square  inch. 
Gauged  length, 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres¬ 
sion  . 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

800 

1,000 

0. 

0. 

Initial  load. 

4,  000 

5,000 

.0005 

8,  000 

10,  000 

.0012 

12, 000 

15,  000 

.0017 

16,  000 

20,  000 

.0022 

20,  000 

25, 000 

.0027 

24,  000 

30,  000 

.0032 

0. 

28,  000 

35, 000 

.0037 

0. 

28, 800 

36,  000 

.0037 

29,  600 

37,  000 

.0038 

30, 400 

38, 000 

.0038 

31,  200 

39,  000 

.0040 

32,  000 

40,  000 

.0041 

.  0002 

32,  800 

41,  000 

.0043 

33,  600 

42,  000 

.0045 

Elastic  limit. 

34,  400 

43,  000 

.0048 

35,  200 

44,  000 

.0055 

36, 000 

45,  000 

.0073 

.0035 

36,  800 

46,  000 

.  0092 

37,  600 

47, 000 

.0147 

38,  400 

48,  000 

.0170 

39,  200 

49,  000 

.0221 

40, 000 

50, 000 

.0253 

.0206 

41,  600 

52,  000 

.0321 

43,  200 

54,  000 

.0392 

44,  800 

56,  000 

.0448 

46,  400 

58,  000 

.0526 

48,  000 

60,  000 

.0603 

.0553 

49, 600 

62,  000 

.0670 

51,  200 

64,  000 

.0756 

52,  800 

66, 000 

.0846 

54, 400 

68,  000 

.0919 

56, 000 

70,  000 

.1042 

.0980 

Specimen  cut  off,  reducing  length  to  2^^504.  Bested  without  load  12 
days,  test  then  resumed. 
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IN’o.  923 — Continued. 


Diameters. 

lUctUO. 

Length. 

Middle. 

Kemarks. 

Total. 

Per  square 
inch. 

End  A.^ 

Diameter. 

Sectional 

area. 

.  End  B. 
\ 

rounds. 

Pounds. 

Inches. 

Inches. 

Inches. 

Sq.  inches. 

Inches. 

0 

0 

2. 504 

1. 0246 

1. 0238 

.823 

1. 0232 

65,  000 

77, 380 

2. 465 

1. 0278 

1.0346 

.840 

1. 0262 

70, 000 

81, 960 

2.430 

1.  0323 

1. 0427 

.854 

1.0296 

75, 000 

86,  600 

2. 392 

1.  0366 

1. 0505 

.866 

1.  0330 

80, 000 

90,  090 

2.  342 

1.  0436 

1. 0633 

.888 

1.  0406 

85,  000 

93, 510 

2. 291 

1.  0487 

1.0762 

.909 

1. 0462 

90, 000 

96,  980 
99,  790 

2. 233 

1. 0590 

1. 0872 

.928 

1. 0533 

95, 000 

2. 180 

1. 0656 

1. 1010 

.952 

1.  0607 

100,  000 

102,140 

2. 120 

1.  0746 

1. 1165 

.979 

1.  0688 

At  quarters  l'M252 
diameter. 

no,  000 

104, 960 

2. 003 

1. 0914 

1. 1555 

1.048 

1. 0818 

At  quarters  l'M653 
diameter. 

120,  000 

108,  010 

1. 892 

1. 113 

1.189 

1.111 

1.097 

130, 000 

no,  640 

1.  797 

1. 126 

1.223 

1. 175 

1.118 

140,  000 

112, 630 

1.723 

1.144 

1.258 

1. 243 

1.132 

150, 000 

111, 860 
112, 520 

1.609 

1.166 

1.  307 

1.341 

1. 156 

160,  000 

1.526 

1. 188 

1.345 

1.422 

1.180 

170, 000 

112,  210 

1.443 

1.  217 

1.  389 

1.515 

1.210 

180,  000 

108, 700 

1.  328 

1.  263 

1.  452 

1.  656 

1. 248 

190, 000 

no,  790 

1. 267 

1.289 

1.478 

1.715 

1.274 

200,  000 

109, 950 

1.  215 

1.322 

1.522 

1.819 

1. 308 

220,  000 

112, 190 

1.117 

1.390 

1.580 

1.961 

1.  353 

240,  000 

112, 780 

1. 046 

1.442 

1.646 

2. 128 

1. 400 

260,  000 
280,  000 

114,  080 

.976 

1.704 

2.  279 

1.  472 

117,  200 
120, 140 

.938 

1.  744 

2.  389 

1.508 

300,  000 

.889 

1.  783 

2.497 

1.560 

The  cylindrical  surface  was  divided  by  minute  cracks  extending 
from  ^^02  to  ^'.05  in  a  longitudinal  direction. 

On  one  side  four  fine  seams  extended  to  longitudinally. 
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No.  924. 

Bail  No.  30. 


Lengtli,  4". 

Diameter,  1''.0092. 

Sectional  area,  .80  square  inch. 
Gauged  length,  3^^ 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Compres¬ 

sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

800 

1,000 

0. 

0. 

Initial  load. 

4,000 

5,  000 

.0006 

0. 

8,  000 

10,  000 

.0012 

12, 000 

15, 000 

.0017 

16,  000 

20, 000 

.0023 

20,  OOO 

25,  000 

.0028 

24, 000 

30, 000 

.  0033 

28, OOO 

35, 000 

.  0038 

.  0001 

28, 800 

36, 000 

.  0039 

29, 600 

37,  000 

.  0040 

30, 400 

38,  000 

.0042 

31,  200 

39, 000 

.0043 

32,  000 

40,  000 

.0044 

.0003 

32, 800 

41,  000 

.0045 

33,  600 

42, 000 

.0047 

34, 400 

43,  000 

.  0048 

. 

35,  200 

44,  000 

.0050 

Elastic  limit. 

36,  000 

45.  000 

.'0053 

.0010 

36, 800 

46.  000 

.  0056 

37,  600 

47,  000 

.  0059 

38, 400 

48,  000 

.0062 

39,  200 

49, 000 

.0066 

40,  000 

50.  000 

.  0075 

.  0030 

40, 800 

51,  000 

.0084 

41, 600 

52,  000 

.0097 

42,  400 

53,  000 

.0104 

43,  200 

54,  000 

.0119 

44,  000 

55,  000 

.0133 

.0080 

44, 800 

56,  000 

.0145 

45, 600 

57,  000 

.0162 

46,  400 

58, 000 

.0178 

47,  200 

59,  000 

.0202 

48,  000 

60,  000 

.  0225 

.0165 

49,  600 

62,  000 

.  0275 

51, 200 

64, 000 

.  0320 

52,  800 

66,  000 

.0377 

54, 400 

68, 000 

.0432 

56,  000 

70, 000 

.0488 

.0413 

57, 600 

72,  000 

.  0538 

59,  200 

74, 000 

.0610 

60,  800 

76,  000 

.0676 

62,  400 

78,  000 

.0737 

64. 000 

80,  000 

.0821 

.0730 

65, 600 

82,  000 

.0878 

67, 200 

84,  000 

.0950 

68, 800 

86,  000 

.  1040 

70,  400 

88,  000 

.1167 

•  ••••■  •  m  m  ••• 

72, 000 

90,  000 

.1253 

.1150 

STEEL  RAILS. 
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No.  924 — Continued. 


Diameters. 

A'n'niiarl  Ino^a 

Length. 

Middle. 

Bemarks. 

Total. 

Per  square 
inch. 

End  A. 

Diameter. 

Sectional 

area. 

End  B. 

Pounds. 

Pounds. 

Inche.<i. 

Inches. 

Inches. 

Sq. inches. 

Inches. 

0 

0 

2. 457 

1. 0162 

1. 0204 

.818 

1.0212 

85, 000 

102,  530 

2. 422 

1. 0187 

1. 0275 

.829 

1.0224 

90, 000 

106,  260 

2.  369 

1.  0234 

1. 0381 

.847 

1. 0269 

95,  000 

L  109,700 

2.  340 

1. 0272 

1.  0499 

.866 

1. 0306 

100,  000 

114,  020 

2.  296 

1. 0322 

1.0565 

.877 

1.  0350 

110, 000 

119,  560 

2. 196 

1.041 

1.  0820 

.920 

1.046 

120,  000 
130, 000 

122,  080 
124,  880 

2.  076 
1.973 

1.060 

1.080 

1. 1184 

1. 1514 

.983 

1.041 

1. 060 

1.  077 

At  quarter  1". 1275  diam. 

140, 000 

129,  390 

1.870 

1.096 

1. 174 

1.082 

1. 107 

End  B  was  greased. 

150,  000 

129,  870 

1.771 

1.112 

1.213 

1.155 

1.126 

Piece  of  paper  over 

end  B. 

100, 000 

132, 230 

1.687 

1.126 

1.241 

1.210 

1.142 

A  t  q  u  ai  ter  1 " .  266  di  a  m . 

170,  000 

132,  500 

1.605 

1. 145 

1.  278 

1.  283 

1.168 

180, 000 

132,  940 

1.535 

1.168 

1.313 

1.  354 

1.185 

190, 000 

133,  520 

1.459 

1.184 

1.346 

1.423 

1.  201 

200, 000 

132, 360 

1.391 

1.213 

1.387 

1.511 

1.  221 

210, 000 

131, 330 

128,  810 

1,  323 

1.249 

1.427 

1.599 

1.245 

Middle  diameter  now 
the  largest. 

220,  000 
230,  000 
240,  000 
260. 000 

1.250 

1.475 

1.  708 

1. 184 

, 

1. 133 

1.  026 

Eight  longitudinal  belts  of  short  oblique  shearing  fractures  were  de¬ 
veloped.  They  were  first  consiucuous  on  the  surface  of  the  speciinen 
after  10,000  pounds  compression  had  been  aiJplied,  then  appearing  to 
the  eye  as  dark-colored  belts,  the  lines  of  fracture  being  distinguish¬ 
able  by  means  of  a  reading  lens. 

After  higher  stresses  were  apx)lied,  these  minute  fractures  enlarged, 
and  after  200,000  pounds  one  principal  fracture  extended  obliquely 
nearly  the  length  of  the  specimen. 

Continuing  the  loads,  three  principal  fractures  were  enlarged,  two  of 
which  extended  the  length  of  the  specimen,  the  third  nearly  so. 
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SHEARING  TESTS  OF  SPECIMENS  FROM  HEADS  OF  STEEL  RAILS 
TAKEN  FROM  FRACTURED  TENSILE  SPECIMENS. 


I  Shearing 
J  planes 


diameter. 


Three-eigliths  iiicli  diameter  at  bottom  of  grooves. 
Sheared  along  two  planes. 


No.  of 
test. 

No.  of 
rail. 

Diame¬ 

ter 

sheared. 

Shearing 

area. 

Shearing  strength. 

Remarks. 

Total. 

Per 

square 

inch. 

Inch. 

Sq. Inch. 

Pounds. 

Poimds. 

5340 

8 

% 

.22 

14,  620 

66, 450 

5341 

10 

g 

.22 

17, 340 

78,  820 

5342 

12 

g 

.22 

17,780 

80,  820 

5343 

17 

g 

.22 

17, 190 

78, 140 

5344 

19 

.22 

15,  330 

69,  680 

5345 

23 

i 

.22 

17,  310 

78,  680 

5346 

23 

g 

.22 

17, 520 

79,  640 

Annealed. 

5347 

28 

g 

.22 

12,  490 

56, 770 

5348 

31 

g 

.22 

14, 270 

64,  860 

5349 

34 

g 

.22 

13,  640 

62,  000 

5350 

36 

g 

.22 

16,  980 

77,180 

5351 

6 

g 

.22 

15,  530 

70,  590 

5352 

11 

g 

.22 

17,  780 

80,  820 

5353 

13 

g 

.22 

18,  580 

84, 450 

5354 

17 

g 

.22 

15, 820 

71,  910 

5355 

19 

2. 

.22 

15,  810 

71, 860 

5356 

22 

g 

.22 

1.5,  690 

71,320 

5357 

16 

g 

.  22 

18, 850 

85,  680 

5359 

1 

g 

.22 

14, 105 

64,  no 

5360 

2 

.22 

15, 030 

68, 320 

5361 

5 

i 

.22 

15, 390 

69,  950 

RIVETED  JOINTS. 
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RIVETED  JOINTS. 

Comprised  in  the  present  report  are  113  tests  made  with  steel  plates 
of  ^  I'',  and  thickness,  with  iron  rivets,  machine  driven,  in 

drilled  or  punched  holes. 

The  plates  used  were  from  material  used  in  earlier  tests,  the  results 
of  which  have  been  published  in  previous  reports. 

The  sheet  number,  showing  from  what  sheet  each  plate  came,  and 
the  number  of  the  riveted  joint  test  in  which  the  x^late  had  been  pre¬ 
viously  tested,  are  shown  on  ther  sketch  of  each  joint. 

In  reports  of  tests  for  the  years  1885  and  1886  will  be  found  the 
drawings  of  the  sheets  and  the  original  tests  referred  to. 

In  the  use  of  metal  once  before  tested,  such  plates  were  selected  as 
had  not  been  overstrained  previously,  or  those  in  which  the  elastic 
limit  had  been  but  very  slightly  exceeded. 

The  present  tests  are  supplementary  to  those  of  earlier  reports,  and 
occnj^y  a  place  intermediate  between  the  elementary  forms  of  joints 
and  the  more  elaborate  types  of  joints  which  have  been  investigated. 

Wide  variation  has  been  given  the  pitches,  and  rivets  of  extreme 
diameters  have  been  used  for  the  purpose  of  including  joints  in  which 
these  features  have  been  carried  to  their  practical  limits. 

In  double-riveted  seams  chain  and  zigzag  riveting  have  been  em¬ 
ployed,  and  their  relative  behavior  ascertained  when  the  distance  be¬ 
tween  rows  of  rivets  was  reduced. 

The  metal  in  a  riveted  joint  frequently  shows  a  tendency  to  draw 
down  in  thickness  in  an  oblique  direction  behind  each  rivet,  and  it  may 
happen  that  in  zigzag  riveting  the  second  row  of  holes  may  be  placed 
directly  in  the  path  of  the  metal  thus  reduced  in  thickness,  and  lines 
of  fractures  developed  taking  a  zigzag  course  from  one  line  of  holes  to 
the  other,  notwithstanding  the  aggregate  length  of  plate  fractured  ex¬ 
ceeds  the  net  distance  between  rivet  holes  of  the  same  row.  Examples 
of  this  kind  are  shown  in  the  plate. 

^  In  the  same  thickness  of  i^late  are  illustrations  of  chain-riveted 
joints  of  corresponding  distances  between  rows  of  holes,  in  which  the 
lines  of  fracture  have  taken  a  direct  course  along  the  seam  from  hole 
to  hole  in  the  same  row. 

In  joint  No.  4093,  which  has  the  minimum  distance  between  rows, 
the  net  distance  is  ^  while  in  the  direction  of  the  pitch  the  net  dis¬ 
tance  is  2y‘. 

The  efficiencies  of  the  joints  are  stated  in  i)er  cent  of  the  strength  of 
the  solid  plate. 
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RIVETED  JOINTS. 


No.  4911. 


steel  plate  j  drilled  holes  j  iron  rivets,  2^"  piteh.) 


Areas. 


Plate,  gross  sectional  area . square  inclies.. 

Plate,  net  sectional  area . do _ 

Plate-bearing  surface  of  rivets . do _ 

Rivets,  shearing  area . do _ 


3. 31 
2.52. 
1.58 
6. 14 


Tensile  strength,  162,500  pounds. 

Fractured  plate  along  first  row  of  rivet  holes,  silky,  lamellar. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . 

Tension  on  net  section  of  plate . . 

Compression  on  bearing  surface  of  riv-ets 
Shearing  on  rivets . 

Average  elongation  of  rivet  holes : 

First  row . . 

Second  row . . 


pounds  x>er  square  inch. .  49, 090 

. do....  64,480 

. do....  102,850 

. do....  26,470 


inch..  .37 

.do...  .05 


Efficiency  of  joint,  84.4  per  cent. 


RIVETED  JOINTS. 
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No.  4912. 


(i''  steel  plate;  drilled  holes;  iron  rivets,  2^^"  pitch.) 


Areas. 


Plate,  groSvS  sectional  area . square  inches . .  3. 31 

Plate,  net  sectional  area . do _  2.  52 

Plate- bearing  surface  of  rivets . do _  1 . 58 

Rivets,  shearing  area . do _  6. 14 

Tensile  strength,  172,000  jtounds. 

Fractured  filate  along  first  row  of  rivet  holes.  Appearance  silky, 
slightly  lamellar. 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  51,  960 

Tension  on  net  section  of  plate . do _  68,  250 

Compression  on  bearing  surface  of  rivets . do _  108, 860 

Shearing  on  rivets . .  do .  28,  010 

Efiiciency  of  joint,  84.5  per  cent, 
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RIVETED  JOINTS. 


No.  4013. 


steel  plate;  drilled  holes;  iron  rivets,  idtch.) 


Areas. 


Plate,  ^ross  sectional  area . square  inches..  3.  3'. 

Plate,  net  sectional  area .  do _  2.81 

PI ate-bearinj[^  surface  of  rivets . do _  l.OS 

Rivets,  shearing  area . do _  6.01 

Tensile  strength,  151,900  pounds. 

Fractured  plate  along  line  of  rivet  holes.  Appearanee  silky,  slightly 
lamellar. 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  44,  810 

Tension  on  net  section  of  plate . do _  65,  760 

Compression  on  hearing  surface  of  rivets . do -  140,  650 

Shearing  on  rivets . do -  25, 270 

Efficiency  of  joint,  75.7  per  cent. 


RIVETED  JOINTS. 
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No.  4014. 

V 


steel  plate 5  y  drilled  holes j  iron  rivets,  2^"  pitch.) 


Areas. 


Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets 
Rivets,  shearing  area. . . . . 


..square  inches.. 

3.  40 

2.  31 

. do _ 

1.09 

6. 01 

Tensile  strength,  147,900  pounds. 

Fractured  plate'  along  line  of  rivet  holes.  Appearance,  silky  lamel¬ 
lar. 

^  Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  43, 500 

Tension  6n  net  section  of  plate _ . do _  64,  030 

Compression  on  bearing  surface  of  rivets . do _  135,  690 

Shearing  on  rivets . . . do _  24,  610 

Efficiency  of  joint,  70.8  per  cent. 


H.  Ex.  101- 


29 
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KIVETED  JOINTS. 


No.  4915. 

steel  plate j  y  drilled  holes;  iron  rivets,  pitch.) 


riate^  gross  sectional  area . square  inches . .  3.54 

Plate,  net  sectional  area . . . ..do _ 2.43 

Plate,  hearing  surface  of  rivets . '...do _  1.08 

Id  vets,  shearing  area . . . . . do _ 6.  01^ 

Tensile  strength,  163,920  pounds.  -  ' 

Tore  out  plate  in  front  of  rivets. 

Maximum  stj^ess  on  joini. 

Tension  on  gross  section  of  plate . . .pounds  per  square  inch..  *  46,  300 


Tension  on  net  section  of  plate . . . do _  66,  630 

Compression  on  bearing  surface  of  rivets . '....• . do _  151,780 

Shearing  on  rivets . . . .  do _  27,  270 


Efficiency  of  joint,  79.6  per  cent, 


RIVETED  JOINTIS. 
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No.  4916. 

{^"  steel  i^latej  y  drilled  holes j  iron  rivets,  2^"  pitch.) 


Areas. 


Plate,  gross  sectional  area . square  inches. .  3.54 

Plate,  net  sectional  area . do - 2.46 

Plate,  bearing  surface  af  rivets . do _  1.08 

Rivets,  shearing  area . J..do - 6.01 


Tensile  strength,  153,980  pounds. 
Tore  out  plate  in  front  of  rivet  holes. 


Maximum  stress  011  joint. 


Tension  on  gross  section  of  plate _ , . pounds  per  square  inc^..  43,500 

Tension  on  net  section  of  plate . do....  62,590 

Compression  on  bearing  surface  of  rivets . do _  142,570 

Shearing  on  rivets . do -  25,  620 


Efficiency  of  joint,  74.8  per  cent. 


"  -  ^  ^  itj- ^ 


.-> , 

■  ’'•'*  ■ 


452  RIVETED  JOINTS. 

No.  4919. 

{\"  steel  plate;  y  drilled  holes;  iron  rivets,  ‘ly  pitch.) 


Areas. 


Plate,  gross  sectional  area . square  inches..  3.54 

Plate,  net  sectional  area . do _  2.46 

Plate,  bearing  surface  of  rivets . do _  2.16 

Rivets,  shearing  area . do _  12.02 

Tensile  strength,  165,720  pounds. 

Fractured  jdate  along  first  row  of  rivet  holes.  Appearance,  silky. 

Alaximum  stress  on  join  fi 

Tension  on  gross  section  of  plate . ^..pounds  i^er  square  inch..  46,810 

Tension  on  net  section  of  ])late . do _  67,  370 

Compression  on  bearing  siirlace  of  rivets . do _  76,720 

Shearing  on  rivets . do ... .  13,  790 

Efficiency  of  joint,  76.1  iier  cent. 


f 


RIVETED  JOINTS. 
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No.  4920. 

steel  plate;  y  drilled  holes;  iron  rivets,  pitch.) 


^  -  Areas. 

Plate,  gross  sectional  area . square  inches..  3.57 

Plato,  net  sectional  area . do _  2. 48 

Plate,  bearing  surface  of  rive+s . do _  2. 18 

Rivets,  shearing  area . do _  12. 02 

Tensile  strength,  163,150  pounds. 

Fractured  tlie  plate  along  first  row  of  rivet  holes.  Appearance,  silky, 
slightly  lamellar. 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . . 

Tension  on  net  section  of  plate . 

Compression  on  bearing  surface  of  rivets  . . 

Shearing  on  rivets . 

Average  elongation  of  rivet  holes  in  plate: 

First  row . 

Second  row . 


pounds  per  square  inch.. 

. do _ 

. : . do _ 

. do _ 

. inch. . 

. do . .  - 


45„700 
65,  790 
74,  840 
13, 570 

.  35 
.00 


Efficiency  of  joint,  74.3  per  cent. 
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RIVETED  JOINTS. 


No.  4927. 

steel  plate j  y  drilled  Roles j  iron  rivets,  2J''  pitch.) 


Areas. 


Plate,  gross  sectional  area . . 

Plate,  net  sectional  area . 

Plate,  Ijearing  surface  of  rivets . 

Rivets,  shearing  area.-t... . . 

Teusile  streiigtli,  172,850  iwuiids. 

Fractured  the  plate  along  first  row  of  rivet  holes, 
slightly  lamellar. 

Maximum  stress  ou  joint. 


square  inches . .  3. 59 

. do _  2.50 

. :..do...-  1.97 

. . . do---.  10.82 


Ai^ltearaiice,  silky. 


Tension  on  gross  section  of  plate . 

Tension  ou  net  section  of  plate . 

Compression  on  hearing  surface  of  rivets 
Shearing  on  rivets . 

Efiicieucy  of  joint,  80.3  per  cent. 


pounds  per  square  inch-- 

. do _ 

. do---- 

. do _ 


48, 150 
69, 140 
87,  740 
15,  980 


RitETED  JOINTS. 


455 


Xo.  4928. 


steel  plate j  drilled  boles j  iron  rivets^  2^^'  pitch.) 


Jreas.  • 


Plate,  gross  sectional  area . square  inches..  3.51 

Plate,  net  sectional  area . do _  2. 46 

Plate,  bearing  surface  of  rivets . do _  1.  95 

Rivets,  shearing  area . .do _  10.  82 

Tensile  strengdh,  167,880  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 


Maximum  stress  on  join  t. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  47,  420 

Tension  on  net  section  of  plate . do _  68,  240 

Compression  on  hearing  surface  of  rivets  . . do -  86,  090 

Shearing  on  rivets . . . do _  15,  520 

Efficiency  of  joint,  77.1  per  cent. 


RIVETED  JOINTS. 
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No.  4917. 

steel  i^latej  y  drilled  holes  j  iron  rivets,  3^'  pitch.) 


Areas. 


Plate,  gross  sectional  area . square  inches . .  3.69 

Plate,  net  sectional  area . . . do  ... .  2.  61 

Plate,  bearing  surface  of  rivets . do _  1.08 

Rivets,  shearing  area . . . do _ 6. 01 


Tensile  strength,  170,800  pounds. 

Tore  out  plate  in  trout  of  rivets. 

Maximuin  stress  on  joint. 

✓ 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  46,  290 

Tension  on  net  section  of  plate . do _  65,  440 

Compression  ou  bearing  surface  of  rivets . do _  158, 150 

Slieariug  ou  rivets . '. .  . do _  28, 420 

Efficiency  of  joint,  79.6  per  cent. 


RIVETED  JOINTS. 
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t 


Xo.  40LS. 


steel  plate;  drilled  holes;  irou  rivets,  3^'  pitcli.) 


Areas. 


Plate,  gross  sectional  area . i . square  inches..  3.70 

Plate,  net  sectional  area . . . do _ 2.62 

Plate,  hearing  surface  of  rivets . do 1.08 

Rivets,  shearing  area . : . do _ 6.  01 

Tensile  strength,  104,280  pounds. 

Tore  out  plate  in  front  of  rivets. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  44,400 

Tension  on  net  section  of  plate . do _  62,  700 

Compression  on  hearing  surface  of  rivets . do _  152, 110 

Shearing  on  rivets . 'i . ^ . do -  27,  330 

Efficiency  of  joint,  76.3  per  cent. 
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RIVETED  JOINTS. 


I 


No.  4921 . 

steel  plate 5  y  drilled  liolesj  iron  rivets,  ])itcli.) 


Jreas. 


Plate,  gross  sectional  area . square  inches..  3.16 

Plate,  net  sectional  area . do _  2.  27 

Plato,  bearing  surface  of  rivets . do _ 1.  76 

Rivets,  shearing  area . do _  9. 62 

Tensile  strength,  146,400  pounds. 

Fractured  plate  along  lirst  row  of  rivet  holes.  Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  46,  330 

Tension  on  net  section  of  ])late . do _  64,  490 

Compression  on  hearing  surface  of  rivets . do _  83, 180 

Shearing  on  rivets . do _  15,  220 

Efficiency  of  joint,  79.6  per  cent. 


s 


RIVETED  JOINTS. 
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No.  4922. 

(J''  steel  plate j  drilled  holes j  iron  rivets,  pitch.) 


Areas. 


Plate,  gross  sectional  area . square  inches..  3. 15 

Plate,  net  sectional  area . . . do _  2. 27 

Plate,  hearing  surface  of  rivets . do _  1. 76 

Rivets,  shearing  area . do _  9.  62 

Tensile  strength,  147,200  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  46, 730 

Tension  on  net  section  of  plate . T . do _  64,  850 

Compression  on  hearing  surface  of  rivets . do _  83, 640 

Shearing  on  rivets . . . do _  15,  300 

Efficiency  of  joint,  80.3  per  cent. 


4G0  RIVETED  JOINTS. 

Xo.  4920. 

(i''  steel  plate;  I"  drilled  lioles;  iron  rivets,  Sy'  pitch.) 


Areas. 

Plate,  gross  sectional  area . square  inches..  3. 19 

Plate,  net  sectional  area . do _ 2.  30 

Plate,  hearing  sectional  area . do -  1.  56 

Rivets,  shearing  area . do _  8.41 

Tensile  strength,  148,700  pounds.  • 

Fractured  plate  along  first  row  of  rivet  holes.  Api)earance,  silky, 
lamellar. 

Maximum  stress  on  joint. 

.Tension  on  gross  section  of  plate . pounds  per  square  inch..  46, 610 

Tension  on  net  section  of  plate . do -  64,  650 

Compression  on  hearing  surface  of  rivets . do _  95,  320 

Shearing  on  rivets . do _  17,  680 

Efficiency  of  joint,  80.2  per  cent. 


I 


RIVETED  JOINTS. 
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No.  4930. 

steel  plate j  drilled  holes  j  iron  rivets,  3^''  pitch.) 


Areas. 


Plate,  gross  sectional  area . . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets . 

Rivets,  shearing  area . 

Tensile  strength,  149,200  pounds.  ^ 

Fractured  plate  along  first  row  of  rivet  holes, 
slightly  lamellar. 

Alaximtim  stress  on  joint. 


square  inches..  3. 14 

. do....  2.26 

. do-...  1.56 

. do....  8.41 


Ai^pearaiice,  silky, 


Tension  on  gross  section  of  plate . pounds  per  square  inch.. 

Tension  on  net  section  of  plate . do _ 

Compression  on  bearing  surface  of  rivets . do _ 

Shearing  on  rivets . do _ 

Efficiency  of  joint,  81.7  per  cent. 

\ 


47,  520 
66,  020 
95,  640 
17, 740 
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RIVETED  JOINTS. 


iSo.  4923. 


(I"  steel  plate;  I"  drilled  holes;  iron  rivets,  3^"  pitch.) 


'  Areas. 


Plate,  gross  sectional  area . square  inches. .  2. 97 

Plate,  net  sectional  area . do _  2.  30 

Plate,  bearing  surface  of  rivets  .t . do _  1. 35 

Rivets,  shearing  area . . do _  7. 21 

Tensile  strength,  147, OOO  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky, 
slightly  lamellar.  • 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . . . iionnds  per  square  inch..  49,  520 

Tension  on  net  section  of  plate . do _  63,  940 

Compression  on  bearing  surface  of  rivets . do _  108, 930 

Shearing  on  rivets . do ... .  20,  400 

Efliciency  of  joint,  81.2  per  cent. 


I 


RIVETED  JOINTS. 
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No.  4924. 


steel  plate;  y  drilled  holes;  iron  rivets,  3^''  j)itch.) 


Areas. 


Plato,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets 
Rivets,  shearing  area . 


. .square  inches.. 

2.94 

. do _ 

2.  27 

. do _ 

1.34 

7.  21 

Tensile  streiigtli,  145,400  pounds. 

l^ractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky, 
slightly  lamellar. 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . 

I’cnsion  on  net  section  of  plate . . 

Compression  on  hearing  surface  of  rivets. 
Shearing  on  rivets . 

Eftieiency  of  joint,  81,1  per  c"ent, 


pounds  per  square  inch..  49,  460 

. do _  64,  050 

. do....  108,510 

. do....  20,170 
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RIVETED  JOINTS. 


No.  4925. 

{^"  steel  plate;  y  drilled  holes;  iron  rivets^  4|''  iiitcli.) 


^ 


AJL , 


Areas. 


Plate,  pjroRS  sectional  area . square  inches . .  3. 29 

Plate,  net  sectional  area . . . . . do _  2.  63 

Plate,  beariui?  surface  of  rivets . do _  1.  32 

Rivets,  shearing  area . . . do ... .  7. 21 


Tensile  strength,  109,240  x)ouuds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint. 

✓ 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  51,  440 

Tension  on  net  section  of  plate . do _  64,  350 

Compression  on  bearing  surface  of  rivets . do _  12S,  210 

Shearing  on  rivets . do _  23,  470 

Efficiency  of  joint,  83.7  tier  cent. 


RIVETED  JOINTS. 
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*> 

t 


No.  492G. 

steel  plate;  J'' drilled  holes;  iron  rivets,  pitch.) 


Jreas. 


Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets 
Rivets,  shearing  area . 


square  inches . .  3.  01 

. do...:  2.41 

. do....  1.21 

. . do....  7.21 


Tensile  strength,  107,060  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky 
lamellar. 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . 

Tension  on  net  section  of  plate . 

Compression  on  bearing  surface  of  rivets 
Shearing  on  rivets . . . 

Efiiciency  of  joint,  <^5.4  per  cent. 
H.  Ex.  161 - 30 


pounds  per  square  inch . .  55,  500 

. . do....  69,320 

. . do....  138,070 

. do....  23,170 
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/ 


No.  4931. 

(J"  steel  platej  drilled  holes;  iron  rivets,  pitch.) 


,^/l6 


Areas. 


Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plato,  bearing  surface  of  ri\  ets 
Rivets,  sbeariug  area . 


square  inches . .  3. 25 

. do....  2.  GO 

. do _  1.05 

. . do _  6.  01 


Tensile  strength,  154,820  pounds. 

"  Fractured  plate  along'  first  row  of  rivet  holes.  Appearance,  silky, 
lamellar. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . lionnds  per  square  inch..  47,  640 

Tension  on  net  section  of  plate . do _  59,  550 

Compression  on  hearing  surface  of  rivets . do _  147,  450 

Shearing  on  rivets . do _  25^  760 

^  Efficiency  of  joint,  80.5  per  cent, 


RIVETED  JOESTS. 
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>  V 


f 


4932. 

« 

steel  plate;  y  drilled  holes;  iron  rivets,  pitch.) 


Areas. 


Plate,  "ross  sectional  area . square  mches..  3.23 

Plate,  net  sectional  area . do -  2.58 

Plate,  bearing  surface  of  rivets . do -  1.08 

Rivets,  shearing  area . do -  6.01 

I 

Tensile  strength,  150,900  pounds. 

Fractured  plate  along  first  row  of  rivet  holes!  Appearance,  silky, 
slightly  lamellar. 

^  Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch. .  46,  720 

Tension  on  net  section  of  plate . do -  58,  490 

Compression  on  l)earing  surface  of  rivets . do - 139,  720 

Shearing  of  rivets . .  do ... .  25, 110 

Efficiency  of  joint,  78.9  per  cent, 


V 


V 
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RIVETED  JOINTS. 


No.  4933. 

0  _ 

wsteel  platOwS;  y  drilled  holes  j  iron  rivets,  '2^"  pitch.) 


Areas. 


Plate,  gross  sectional  area . . . square  inches. .  2.  68 

Plate,  net  sectional  area . do -  1,  57 

Plate,  bearing  surface  of  rivets . . . do -  1. 10 

Rivets,  shearing  area . . . : . do -  3.  00 


Tensile  strength,  100,520  i)onnds. 
Sheared  the  rivets. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch-..  .39,  750 


Tension  on  net  section  of  plate . do -  67,  850 

Compression  on  hearing  surface  of  rivets . do -  96,  840 

Shearing  on  rivets . do -  35,510 


Efficiency  of  joint,  65.1  fier  cent. 


y 


I 
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No.  4034. 

steel  plates;  drilled  holes;  iron  rivets,  pitch.) 


Areas. 


Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets . 

Rivets,  shearing  area . . 

Tensile  strength,  107,100  pounds. 

Sheared  the  rivets. 

% 


square  inches..  2.70 

. do -  1.59 

. do....  1.11 

. do _  3.00 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch.. 

Tension  on  net  section  of  plate . do _ 

Compression  on  bearing  surface  of  rivets . do _ 

Shearing  on  rivets . do _ 

Efficiency  of  joints,  G5.0  j^er  cent. 


39, 660 
67,  360 
96, 490 
35,  700 
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No.  4935. 

(J''  steel  plate;  y  drilled  holes;  iron  rivets,  pitch.) 


Areas, 

Plate,  gross  sectional  area . square  inches..  2.74 

Plate,  net  sectional  area . .• . do _  1. 62 

Plate,  bearing  surface  of  rivets . do 2. 25 

Rivets,  shearing  area . do _  6.01 

Tensile  strength,  117,200  pounds. 

Fractured  plate  J  1368  along  first  row  of  rivet  holes.  Appearance, 
silky. 

Maximum  siress  on  joint. 


Tension  on  gross  section  of  plate . 

Tension  on  net  section  of  plate . 

Compression  on  bearing  surface  of  rivets  . 
Shearing  on  rivets . 

Efficiency  of  joint,  70.1  per  cent. 


pounds  per  square  inch. .  42,  770 

. do....  72,350 

. do _  52,  090 

. do _  19, 500 


I 


RIVETED  JOINTS. 
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No.  4930. 


steel  plate;  y  drilled  holes;  iron  rivets,  2}^“  pitch.) 


I 


.ireas. 


Plate,  gross  sectional  area . square  inches..  2.64 

Plate,  net  sectional  area . do -  1.54 

Plate,  bearing  surface  of  rivets . do -  2.  20 

Rivets,  shearing  area . do -  6.01 

Tensile  strength,  111,800  pounds. 

Fractured  plate  I  along  first  row  of  rivet  holes.  Appearance,  silky. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch.. 

Tension  on  net  section  of  plate . .  .do - 

Compression  on  bearing  surface  of  rivets . do - 

Shearing  on  rivets . do - 


42,  350 
72,  600 
58, 180 
18,  600 


Etficieiicy  of  joint,  07.9  per  cent. 
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RIVETED  JOINTS. 


No.  4937. 


(J''  steel  plate;  y  drilled  lioles;  iron  rivets,  2y  pitch.) 


■ 


Areas. 


Plate,  gross  sectional  area . . square  inches..  3.  57 

Plate,  net  sectional  area . do 2.  49 

Plate,  bearing  surface  of  rivets . do _  2. 17 

Rivets,  shearing  area . ! . do _  6. 01 

Tensile  strength,  1.70,900  pounds. 

Fractured  plate  L  1377  along  first  row  of  rivet  holes.  Appearance, 
silky,  slightly  lamellar. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  47, 870 

Tension  on  net  section  of  plate . do _  68,  630 

Compression  on  bearing  surface  of  rivets . ..do _  78,  760 

Shearing  on  rivets . do _  28,  440 

Etficieiicy  of  joint,  77.9  per  cent. 


RIVETED  JOINTS. 
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^o.  4938. 

(J''  steel  plate;  drilled  holes;  iron  rivets,  i)itclir) 


Areas. 

Plate,  gross  sectional  area . ' . square  indies..  3. .58 

Plate,  net  sectional  area . do _  2.  49 

Plate,  bearing  surface  of  rivets . do _  2. 18 

Rivets,  shearing  area . do _  6.01 

Tensile  strength,  173,750  pounds. 

Fractured  plate  L  1376  along  tirst  row  of  rivet  holes.  Appearance, 
silky.  ^ 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  48,  530 

Tension  on  net  section  of  plate . do _  69,  780 

Compression  on  hearing  surface  of  rivets . do -  79,  700 

Shearing  on  rivets . do _  28,  910 

Efficiency  of  joint,  78.9  per  cent. 
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RIVETED  JOINTS. 


Xo.  4939. 

/ 

{^'  steel  plate j  V  drilled  holes j  iron  rivets,  pitch.) 


} 


\ 

Areas. 


Plate,  gross  sectional  area . . 

Plate,  net  sectional  area . 

Plate,  l)earing  surface  of  rivets . 

Rivets,  shearing  area . 

Tensile  strength,  116,400  pounds. 
Sheared  the  rivets. 


square  inches..  2.87 

. do*. _  1.87 

....' . do....  1.00 

. do....  3.14 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . . pounds  per  square  inch..  40,  ,560 

Tension  on  net  section  of  plate . do _  62,  250 

Coni])ression  on  hearing  surface  of  rivets . do _  116,  400 

Sheariug  on  rivets . do _  37,  070 


Average  elongation  of  rivet  holes,  each. 
Etticiency  of  joint,  69.7  per  cent. 


I 


RIVETED  JOINTS. 
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4940. 


steel  plate j  V  drilled  holes  j  iron  rivets,  pitch.) 


j 

1363 


J 

1369 


$ 


A  reas. 


Plate,  gross  sectional  area . square  inches..  2.  94 

Plate,  net  sectional  area . . do -  1.  92 

Plate,  bearing  surface  of  rivets . do -  1.  02 

Rivets,  shearing  area _ .-. . do -  3. 14 

Tensile  strength,  108,800  pounds. 

Pulled  off  rivet  heads.  Plate  not  fractured.  Average  elongation  of 
rivet  holes,  ".\a  each. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch.. 

Tension  on  net  section  of  plate . do _ 

Compression  on  bearing  surface  of  rivets . . . do _ 

Shearing  on  rivets . . . do ... , 


37,  010 
56,  670 
106,  670 
34,  650 


Efficiency  of  joint,  60. G  per  cent. 
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RIVETED  JOINTS. 


No.  4941. 


steel  plate  j  1^"  drilled  lioles;  iron  rivets,  2y‘  pitcli.) 


Areas. 


Plate,  gross  sectional  area . square  inches. .  2.90 

Plate,  net  sectional  area . do -  1.77 

Plate,  bearing  surface^  of  rivets . do - 1.13 

Rivets,  shearing  area . do - 3. 98 

Tensile  strength,  125,500  pounds. 

Fractured  Plate  J  along  line  of  rivet  holes.  Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  43,  280 

Tension  on  net  section  of  plate . do -  70,  900 

Compression  on  hearing  surface  of  rivets) . do -  111,  060 

Shearing  on  rivets . do _  31,  530 

Efficiency  of  joint,  70.9  per  cent. 


V 


RIVETED  JOINTS. 
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No.  4942. 

steel  plate j  1^"  drilled  holes j  iron  rivets,  pitch.) 


Areas. 


Plate,  gross  sectional  area . square  inches..  2.  88 

Plate,  net  sectional  area . do _  1.75 

Plate,  bearing  surface  of  rivets . . do.. ..  1. 13 

Rivets,  shearing  area . . . do _ 3.98 

Tensile  strength,  123,180  pounds. 

Fractured  Pla-te  K  along  line  of  rivet  holes.  Appearance,  silk}-, 
lamellar. 

Maximum  stress  oji  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch  42,  770 

Tension  on  net  section  of  plate . do -  73,  880 

Compression  on  bearing  surface  of  rivets . do -  119,  010 

Shearing  on  rivets . do -  30,  950 


Efficiency  of  joint,  73.5  per  cent. 
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RIVETED  JOINTS. 


Xo.  4943. 

(J"  steel  plate;  drilled  boles;  iron  rivets,  pitch.) 


Areas. 


Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets 
Rivets,  shearing  area . 


square  inches . .  2. 90 

. do-...  1.64 

. do....  1.26 

. do _ 4.91 


Tensile  strength,  119,270  pounds. 

Fractured  plate  along  line  of  rivet  holes.  Appearance,  silky,  lam¬ 
ellar. 

«  •‘S.. 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . . pounds  per  square  inch..  41, 130 


Tension  on  net  section  of  plate . do _  72,  730 

Corajiression  on  bearing  surface  of  rivets . do _  94, 660 

Shearing  on  rivets . do _  24, 290 


Efficiency  of  joint,  70.7  per  cent. 


RIVETED  JOINTS. 
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No.  4944. 

{\"  steel  plate j  drilled  holesj  iron  rivets,  2^"  pitch.) 


Area. 


Plate,  gross  sectional  area . y. . square  inches..  2.91 

Plate,  net  sectional  area . do _  1.  64 

Plate,  hearing  surface  of  rivets . do _  1.  27 

Rivets,  shearing  area . do _ 4,  91 

Tensile  strength,  116,980  pounds. 

Fractured  plate  K  along  line  of  rivet  holes.  Appearance  silky,  slightly 
lamellar. 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  40,  200 

Tension  on  net  section  of  plate . do _  71,  330 

Compression  on  hearing  surface  of  rivets . do _ 92, 110 

Shearing  on  rivets _ . . do _  23,820 

Efficiency  of  joint,  69.1  per  cent. 

1 


V 


/ 
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RIVETED  JOINTS. 


No.  4945. 


steel  plate;  1\"  drilled  holes;  iron  rivets,  pitch.) 


Areas. 


Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets . 

Rivets,  shearing  area . 

Tensile  strength,  124,100  i)ounds. 

Fractured  plate  K 1383  along  line  of  rivet  holes. 


square  inches..  3.10 

. do-. ..-1.86 

. do....  1.24 

. do _ 4.91 


Appearance,  silky. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch. .  40,  030 


Tension  on  net  section  of  jilate . . . • . do _  66,  720 

Compression  on  bearing  surface  of  rivets . do _  100,  080 

Shearing  on  rivets . .- . do _  25,  270 


Efficiency  of  joint,  69.1  per  cent. 


RIVETED  JOINTS. 
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No.  4946.  ' 

vSteel  plate;  IJ''  drilled  lioles;  iron  rivets,  3^''  pitch.) 


Areas. 


Plate,  pfross  sectional  area . square  inches.. 

Plate,  net  sectional  area . <Io _ 

Plate,  bearing  surface  of  rivets . do _ 

Rivets,  shearing  area . do _ 


3. 17 
1.91 
1.26. 
4.  91 


Tensile  strength,  132,400  pounds. 

Fractured  plate  L  along  line  of  rivet  holes.  Appearance,  silky. 


Maximum  stress  on  joint. 


Tension  on  gross  secti(in  of  plate . 

Tension  on  net  section  of  plate . 

Compression  on  bearing  surface  of  rivets 
Shearing  on  rivets . . . . . 

Efficiency  of  joint,  68,0  per  cent, 
H.  Ex.  161 - 31 


pounds  per  square  inch. .  41,  770 

. do....  69,320 

. do _  105,  080 

. do....  26,970 
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RIVETED  JOINTS. 


No.  4947. 

steel  plate  j  IJ''  drilled  holes  j  iron  rivets,  3|''  xhtch.) 


Areas. 


Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets 
Rivets,  shearing  area . 


square  in  cbes . .  3.34 

. do....  2.10 

. do _  1. 24 

. do _  4.91 


Tensile  strength,  141,080  pounds. 

Pulled  heads  off  three  rivets,  and  tore  out  plate  at  one. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate. ....... 

Tension  on  net  section  of  plate . . 

Compression  on  bearing  surface  of  rivets 
Shearing  on  rivets . 


pounds  per  square  inch 


do ... . 
do ... . 
do . . , . 


42,  240 
67, 180 
112,  970 
28,  730 


Efficiency  of  joint^  75,7  per  cent. 


RIVETED  JOINTS. 
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No.  4948. 

steel  plate;  1^"  drilled  holes;  iron  rivets,  pitch.) 


Areas. 


Plate,  gross  sectional  area . square  inches.. 

Plate,  net  sectional  area . do - 

Plate,  bearing  surface  of  rivets . do - 

Rivets,  shearing  area . do - 


3. 34 
2. 10 
1.24 
4. 91 


Tensile  strength,  142,300  pounds. 

Fractured  across  two  sections  between  rivet  holes,  and  tore  off  heads 
of  two  rivets. 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . 

Tension  on  net  section  of  plate . 

Compression  on  hearing  surface  of  rivets 
Shearing  on  rivets . 


pounds  per  square  inch 


do ... . 
do ... . 

do . . .  - 


42,  600 
67,  760 
114, 760 
28, 980 


Efficiency  of  joint,  71.9  per  cent, 
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RIVETED  JOINTS. 


No.  4049. 

steel  plate j  drilled  holes  j  iron  rivets,  3f''  piteli.) 


Areas. 


Plate,  gross  sectional  area . square  inches..  3. 60 

Plate,  net  sectional  area . do _  2.  36 

Plate,  hearing  surface  of  rivets . do _  1. 24 

Rivets,  shearing  area . do _  4.91 

Tensile  strength,  149,020  pounds. 

Tore  out  idate  in  front  of  holes  and  pulled  oft’  rivet  heads. 

Maximum  stress  on  joint.  ^ 

Tension  on  gross  section  of  idate . pounds  per  square  inch..  41,  390 

Tension  on  net  section  of  plate . do _  63, 140 

Compression  on  hearing  surface  of  rivets . do _  120, 180 

Shearing  on  rivets . do _  30, 350 

Efficiency  of  joint,  67,3  per  cent. 


RIVETED  JOINTS. 
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No.  4950. 

(4^^  steel  plate;  drilled  holes;  iron  rivets,  pitch.) 


Jj'eas. 

« 

jJate,  gross  sectional  area . - square  inches..  3.58 

Plate,  net  sectional  area . . . .  . . do. . . .  2.  35 

Plate,  bearing  surface  of  rivets . do -  1.23 

Rivets,  shearing  area . . . do - 4.  91 

Tensile  strength,  150,900  pounds. 

Palled  off  rivet  heads.  Plates  not  tractured.  Maxiinam  elongation 
of  rivet  holes  "A6, 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  42, 150 

Tension  on  net  section  of  plate . do -  64,210 

Compression  on  bearing  surface  of  rivets . do -  122,680 

Shearing  on  rivets . do ... .  30,  730 

‘  f 
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RIVETED  JOINTS. 


No.  5125. 


steel  plate;  drilled  holes;  iron  rivets,  1"  pitch.) 


Areas. 


Plate,  gross  sectional  area . square  inches..  3. 07 

Plate,  net  sectional  area . 1 . do -  1.  54 

Plate,  hearing  surface  of  rivets . do - 1.53 

Rivets,  shearing  area . do _  3.  92 


Tensile  strength,  110,300  pounds. 

Fractured  plate  along  line  of  rivet  holes.  Ai)pearance,  silky. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  35,  930 

Tension  on  net  section  of  plate . do -  71,  620 

Compression  on  hearing  surface  of  rivets . do -  72,  090 

Shearing  on  rivets . . do - 28, 140 

Efficiency  of  joint,  58.8  per  cent. 


UIVETED  JOINTS. 
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No.  5126. 

steel  i)late;  drilled  holes  j  iron  rivets,  1\"  pitch.) 


■  ■ 

Areas. 


Plate,  gross  sectional  area . square  inches..  ,3. 05 

Plate,  net  sectional  area . do -  1.83 

Plate,  bearing  surface  of  rivets . do -  1. 22 

Rivets,  shearing  area  . . do _  3.14 

Tensile  strength,  125,900  x)ouiids. 

Sheared  four  rivets  and  fractured  plate  across  four  sections.  A})- 
pearance,  silky. 

Elongation  of  rivet  holes  in  which  rivets  sheared,  ''.20,  ".10,  ".10,  ".10. 


Maximum  stress  on  joint 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  41. 280 

Tension  on  net  section  of  plate . do -  68,  800 

Compression  on  bearing  surface  of  rivets . do -  103, 200 

Shearing  on  rivets . . do -  40, 100 

Efdciency  of  joint,  67.5  per  cent. 
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RIVETED  JOINTS. 


No.  5127. 

4 

(iV'  plate;  drilled  holes;  iron  rivets^  1^"  intch.) 


Areas. 


Plate,  f^ross  sectional  area - 

Plate,  net  sectional  area . . 

Plate,  bearing-  sniTace  of  rivets 
Rivets,  sliearin^’  area . 


square  inches . .  3.  26 

. do....  2.17 

. do....  1.09 

. do....  2.74 


Tensile  strength,  127,940  pounds. 
Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  'MO. 


Maxhnum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  39,  250 

Tension  on  net  section  of  plate . do -  58,  960 

Compression  on  bearing  surface  of  rivets . . . do -  117,  380 

Shearing  on  rivets . do -  46,  690 

Efficiency  of  joint,  04.2  per  cent. 


RIVETED  JOINTS. 
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No.  5128. 


steel  plate;  drilled  holes;  iron  rivets^  1%"  pitch.) 


C'  'v' 

Areas. 


riate,  gross  sectional  area  . .. . 

l*late,  net  sectional  area . . 

l^late,  bearing  surface  of  rivets 
Rivets,  shearing  area . 


square  inches . .  3.  73 

. do....  2.66 

. do....  2.13 

. do _  5.49 


Tensile  strength,  177,300  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  46,  690 


Tension  on  net  section  of  plate . do -  66,  650 

Compression  on  bearing  surface  of  rivets . do -  83,  240 

Shearing  on  rivets . do -  32,  300 


Efliciency  of  joint,  76.1  per  cent. 
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KIVETED  JOINTS. 


No.  5129. 

{-fir"  steel  plate;  drilled  holes;  iron  rivets^  2"  pitch.) 


Areas. 


Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets 
Rivets,  shearing  area . 


square  inches..  4.  27  ' 

. do....  3.20 

. do....  2.14 

. do _ 5.  49 


Tensile  strength,  209,390  pounds. 

Fractured  idate  along  first  row  of  rivet  holes.  Appearance,  silky. 


Maximum  stress  on  jomt. 


Tension  on  gross  section  of  plate . 

Tension  on  net  section  of  plate . 

Compression  on  bearing  surface  of  rivets 
Shearing  on  rivets . 

Efficiency  of  joint,  86.4  per  cent. 


pounds  per  square  inch..  49,  040 

. do -  65,  430 

. do _  97,850 

. do....  38,140 


RIVETED  JOINTS. 
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No.  5130. 


steel  plate;  drilled  holes;  iron  rivets,  pitch.) 


Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets 
Rivets,  shearing  area . . 


Ar6as. 


square  inches..  4. 15 

. do-...  3.23 

. do....  1.84 

. do....  4.70 


Tensile  strength,  192,900  pounds. 
Sheared  the  rivets. 


Average  elongation  of  rivet  holes:  First  row, 
^'.04. 


^^23  each;  second  row,  ’ 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  46,480 

Tension  on  net  section  of  plate . do -  59,  720 

Compression  on  bearing  surface  of  rivets . do -  104,  840 

Shearing  on  rivets . do _  41,  040 

Efficiency  of  joint,  81.5  per  cent. 
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RIVETED  JOINTS. 


No.  4085. 

(iV^  steel  plate 5  V  drilled  boles;  iron  rivets,  3^^'  pitch.) 


- ^ 

Areas. 

Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets . . . 

Rivets,  shearing  area . 

Tensile  strength,  104,100  x)onnds. 
Tore  out  plate  in  front  of  rivets. 


square  inches..  4.  33 

. do....  3.09 

. do....  1.24 

. .  do _ 6.  28 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  24,040 

Tension  on  net  section  of  plate . . . do _  33,  690 

Compression  on  bearing  surface  of  rivets . . . do _  83,  950 

Shearing  on  rivets . . . do _  16,  580 

Efficiency  of  joint,  42.3  per  cent. 


KIVETED  JOINTS. 
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No.  4987. 

(-iV'  steel  plate;  V'  drilled  holes;  iron  rivets,  3^'  pitch.) 


Areas, 


Plate,  gross  sectional  erea . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets 
Rivets,  shearing  area . 

Tensile  strength,  116,200  pounds. 

Tore  out  plate  in  front  of  rivets. 

Maximum  stress  ou  joint..  * 

Tension  on  gross  section  of  plate . pounds  per  square  inch . .  26,  770 

Tension  on  net  section  of  plate . do -  37,  480 

Compression  on  hearing  surface  of  rivets . do - 93,  710 

Shearing  on  rivets . : . do -  18,  500 

Efficiency  of  joint,  46.9  per  cent. 


square  inches . .  4.  34 

. do....  3.10 

. do-..-  1.24 

. do....  6.28 
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RIVETED  JOINTS. 


No.  4991. 


(^6^^  steel  plate;  V'  drilled  holes;  iron  rivets,  pitch.) 


Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets . 

Rivets,  shearing  area . 

Tensile  strength,  146,980  pounds. 
Tore  out  plate  in  front  of  rivets. 


square  inches . .  4.  33 

. do--..  3.10 

. do....  1.23 

. do - 6.28 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  33,  940 

Tension  on  net  section  of  plate . do _  47,  410 

Compression  onjjearing  surface  of  rivets . do _ 119,500 

Sliearing  on  rivets . do ... .  23, 400 

Efficiency  of  joint,  59,8  per  cent. 


RIVETED  JOINTS. 
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No.  4903. 

steel  plate;  V  drilled  holes;  iron  rivets,  pitch.) 


Q 

1416 


1347 


Areas. 


Plate,  gross  sectional  area  ..... 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets 
Rivets,  shearing  area . 


square  inches..  4.  34 

. do....  3.11 

. do ... .  2. 47 

. do....  12.57 


Tensile  strength,  194,150  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 


Maximum  stress  07i  joint. 


Tension  on  gross  section  of  plate . 

Tension  on  not  section  of  plate . . 

Compression  on  hearing  surface  of  rivets 
Shearing  on  rivets . 

Efficiency  of  joint,  78.8  per  cent, 


.pounds  per  square  inch..  44,  740 

. . do....  62,430 

. do -  78,  600 

j ^ do ,  15, 450 


496 


RIVETED  JOINTS. 


No.  4995.  j 

steel  plate;  V  drilled  holes;  iron  rivets,  ‘Sh"  pitch.) 


Jrcas. 


Plate,  gross  sectional  area . square  inches..  4.20 

Plate,  net  sectional  area . do _  3.  07 

Plate,  hearing  surface  of  rivets . do _  2.  44 

Rivets,  shearing  area . do _  12.57 

Tensile  vstreiigth,  195,150  poniids. 

Fractured  plate  along  first  row  of  rivet  holes.  Ax)pearaiice,  silky. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pound.s  per  square  inch..  45,  400 

Tension  on  net  section  of  plate . do _  03,  570 

Compression  on  bearing  surface  of  rivets . do _  79,  080 

Shearing  on  rivets . do _  15,  530 

Efficiency  of  joint,  80.1  per  cent. 

\ 


Tests  of  Metals,  1801. 


No.  4995. 


f 


RIVETED  JOINTS.  49  7 

No  4997. 

steel  plate 5  V'  diilled  holes;  iron  rivets^  3^''  pitch.) 


Areas. 


Plate,  gross  sectional  area . 

IT  ate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets 
Rivets,  shearing  area . 


square  inches.. 

. do.  . 

. do - 

. do _ 


4.  34 
3. 10 
2.4(E 
12. 57 


Tensile  strength,  197,600  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 
Average  elongation  of  rivet  holes  in  plate:  First  row,  ^'.33*;  second 
row  was  distorted  but  not  elongated  in  direction  of  pull. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . . pounds  per  square  inch.. 

Tension  on  net  section  of  plate . do - 

Compression  on  bearing  surface  of  rivets . do - 

Shearing  on  rivets . do ... . 

Efficiency  of  joint,  80.2  per  cent. 


45,  530 
63,  740 
80,  330 
15,  720 


H.  Ex.  161 - 32 
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RIVETED  JOINTS. 


No.  5119. 

« 

steel  plate;  1^'  drilled  holes;  iron  rivets,  pitch.) 


Aveas. 

Plate,  gross  sectional  area  - . . , . 

Plate,  net;  sectional  area . . 

Plate,  bearing  surface  of  rivets 
Rivets,  shearing  area . 

Tensile  strength,  181,280  pounds. 

Fractured  plate  Q  taking  zigzag  coarse  from  rivet  hole  to  rivet  hole 
of  each  row. 


square  inches . .  4. 24 

. do _ 3. 03 

. do....  2.12 

. do _ 5. 50 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  42, 750 

Tension  on  net  section  of  plate . . . do _  59,  830 

Compression  on  bearing  surface  of  rivets. . do _ 85, 510 

Shearing  on  rivets . . .  r . do _  32,  960 

Efficiency  of  joint,  75.3  per  cent, 


1 


KIVETED  JOINTS. 
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5120. 

steel  plate;  punched  holes,  punch  1"^  die,  I-i-g";  iron  rivets, 

pitch.) 


Plate,  gross  sectional  area.. . square  inches..  4.28 

Plate,  net  sectional  area . do _  3.02 

Idate,  hearing  surface  of  rivets . . . do _ 2. 20 

Rivets,  shearing  area . do _ 5.50 

Tensile  strength,  173,000  xtounds. 

Fractured  along  a  zigzag  course  from  rivet  hole  to  rivet  hole  of  each 
row. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch . .  40,  630 

Tension  on  net  section  of  plate . do _  57,  580 

Compression  on  hearing  surface  of  rivets . do : . . .  79, 050 

^ihearing  on  rivets . do _ 31,  620 

Efficiency  of  joint,  68.5  per  cent, 


500 


I 


RIVETED  JOINTS. 


"  No.  5121. 


(iV^  steel  plate;  1"  drilled  holes;  iron  rivets,  pitch.) 


Areas. 


Plato,  gross  sectional  area . s<|uare  inches.. 

Plate,  net  sectional  area . . do _ 

Plate,  hearing  surface  of  rivets . do _ 

Rivets,  shearing  area . do _ 


Tensile  strength,  181,850  x)onnds. 

Sheared  one  rivet  and  tore  ont  parts  of  both  plates. 


4.23 

3.02 

2.11 

5.50 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . 

Teusion  on  net  section  of  plate . 

Compression  on  bearing  surface  of  rivets 
Shearing  on  rivets . 

Efficiency  of  joint,  79.1  per  cent. 


pounds  per  square  inch . .  42,  990 

. do....  60,220 

. do....  86,180 

. do....  33,060 


RIVETED  JOINTS. 
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No.  5122. 

(iV^  steel  plate;  pimched  lioles,  pimeli  1";  die,  iron  rivets,  3 J'' 

pitch.) 


Areas. 


Plate,  gross  sectional  area . . square  inches . .  ‘4.27 

Plate,  net  sectional  area . do -  3.  01 

Plate,  bearing  surface  of  rivets . do -  2. 19 

Rivets,  shearing  area . do -  5. 50 

Tensile  strength,  189,320  i)ounds.  , 

Sheared  two  rivets,  fractured  one  section  of  plate,  and  tore  out 
through  second  row  of  rivet  holes  to  the  end  of  the  plate. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  44,  340 

Tension  on  net  section  of  plate . do -  62, 900 

Compression  on  bearing  surface  of  rivets . do -  86,  450 

Shearing  on  rivets . .......do,...  34, 420 

Efficiency  of  joint,  81,6  per  cent. 


i. 
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RIVETED  JOINTS. 


No.  5123. 

(iV^  steel  plate  j  1"  drilled  holes  j  iron  rivets,  pitch.) 


Areas, 


Plate,  gross  sectional  area.... 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets 
Rivets,  shearing  area . 


square  inches . .  4.  23 

. do--..  3.02 

..... _ do....  2.11 

. . do....  5.50 


Tensile  strength,  189,800  pounds. 

Sheared  one  rivet,  pulled  heads  off  two  others,  and  fractured  the  plate. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch...  44,  870 


Tension  on  net  section  of  plate . do ... .  62,  850 

Compression  on  hearing  surface  of  rivets . . . do _  89, 950 

Shearing  on  rivets . do ... .  34, 510 


Efficiency  of  joint,  82,5  per  cent. 


RIVETED  JOINTS* 
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N^o.  5124. 

(-iV'  steel  plate;  piiiiclied  holes,  pimcli,  V-  die,  rivets,  o.V' 

pitch.) 


Areas, 


Plate,  gross  sectional  area . . . . square  incEes . .  4.  33 

Plate,  net  sectional  area . . . do -  3. 03 

Plate,  bearing  surface  of  rivets . . . do -  2. 22 

Rivets,  shearing  area . do -  5-  50 

Teosile  strength,  188,300  pounds. 

Fractured  plate  across  two  sections  between  rivets,  then  tearing 
through  to  second  row  of  rivet  holes.  Appearance,  silky. 

Maximum  stress  on  join  t. 

Tension  on  gross  section  of  plate . . . ..  ...pounds  per  square  inch.. 

Tension  on  pet  section  of  plate.. . . do - 

Compression  on  bearing  surface  of  rivets .  do - 

^Shearing  on  rivets . . . . . . do _ 

Efficiency  of  joint,  73.3  per  cent. 


4J,  490 
62, 150 
84,  820 
34, 240 


RIVETED  JOINTS. 


t 


f)04 


No.  4009. 

steel  plate;  1"  drilled  holes;  iron  rivets,  3.V'  ])itcli.) 


^ 


Areas. 


•Plate,  gross  sectional  area _ 

Plate,  net  sectional  area . 

l^late,  bearing  surface  of  rivets 
Rivets,  shearing  area . 


square  inches . .  4. 28 

. do -  3.  06 

. do....  2.44 

. do....  6.28 


Tensile  strength,  107,200  pounds. 

Fractured  plate  O  1417  along  first  row  of  rivet  holes.  Appearance, 
silky. 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  y)late . 

Tension  on  net  section  of  plate . 

Compression  on  hearing  surface  of  rivets 
Shearing  on  rivets . 

Efiicieney  o'f  joint,  80.1  per  cent. 


pounds  per  square  inch..  46,  070 

. . do....  64,440 

. do....  80,820 

. do....  31,400 


RIVETED  JOINTS. 
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No.  oOOO. 


{-h"  steel  ])la,te;  i)uiiclie(l  holes,  piiucli,  1^'; 

pitch.) 


(lie  l 


iron  rivpts,  3^'' 


Areas. 

Plate,  gross  sectional  area . square  inches. .  4.  28 

Plate,  net  sectional  area _ . do _  3. 03 

Plate,  hearing  surface  of  rivets . do _  2.53 

Rivets,  shearing  area . do _  G.  28 

Tensile  strength,  188,150  pounds. 

Fractured  plate  along  lirst  row  of  rivet  holes.  Appearance,  silky. 
Average  elongation  of  rivet  holes:  Fractured  i^late,  ^MO,  ^'.00;  plate 
not  fractured,  ^M5,  ^^00. 

# 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  jjer  srpiare  inch..  43, 9G0 


Tension  ou  net  section  of  x^late . do _  G2, 100 

Compression  on  bearing  surface  of  rivets . do _  74,  370 

Shearing  on  rivets . . . *. . do ... .  29,  960 


Efficiency  of  joint,  74.1  per  cent. 
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RIVETED  JOINTS.' 


iTo.  4951. 


#(!''  steel  plate j  drilled  holes,  iron  rivets,  2^''  pitch.) 


Plate,  gross  sectional  area. . .  ^  ^  ^ . . ^ . square  inclies . .  3.  34 

Plate,  net  sectional  area . ^ ^ . . .  .  . . do - 2. 16 

Plate,  bearing  surface  of  rivets  . . . .  ^  ^ . . . .  . . — . do - 2.  35 

Rivets,  shearing  area . . . . . .  . . do -  7.  07 

Tensile  strength,  144,580  xiounds* 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 

Maximum  stress  on  joint.  >. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  43,  230 

Tension  on  net  section  of  plate . do -  66,  940 

Compres.sion  on  bearing  surface  of  rivets  . . .  . do - 61,  520 

Shearing  on  rivets . .  - . .  . . . . ^ ....  do .... .  20,  450 

Efficiency  of  joint,  72.4  per  cent. 


RIVETED  JOINTS. 
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No.  4952. 


(1'^  steel  plate 5  drilled  holes';  iron  rivets,  pitch.) 


Areas. 

Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets 
Rivets,  shearing  area . 

Tensile  strength,  138,150  xtounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate.** . pounds  per  square  inch..  42,380 

Tension  on  net  section  of  plate . *  -  * . do -  65,  470 

Compression  on  bearing  surface  of  rivets . . . do -  60,  070 

Shearing  on  rivets . . . . . .  .do,*..  19,  540 

Efficiency  of  joint,  72,6  per  cent. 


square  inches..  3.  26 

. do....  2.11 

. do-...  2.30 

. do....  7.07 


r)08 


RIVETED  JOINTS. 


No.  4953. 


(§''  steel  plate j  ineh  drilled  holes 5  iron  rivets,  pitch.) 


Areas. 


Plate,  gross  sectional  area . square  inches..  4.  08 

Plate,  net  sectional  area . do _ 2.91 

Plate,  hearing  surface  of  rivets . do _ 2.  33 

Rivets,  shearing  area . .do _ 7.07 


Tensile  strength,  190,100  pounds. 

Fractured  plate  across  first  row  of  rivet  holes.  Appearance,  silky, 
lamellar.  # 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch.. 

Tension  on  net  section  of  plate . do _ 

Compression  on  hearing  surface  of  rivets . do _ 

Shearing  on  rivets . “ . do ... . 

Efficiency  of  joint,  79.8  per  cent. 


46, 590 
65,  330 
81,  590 
26,  890 


RIVETED  JOINT.S. 


509 


No.  4054. 


(f''  steel  plate;  drilled  holes;  iroii  rivets,  pitch.) 


Plate,  gross  sectional  area . . . square  inches..  3.85 


Plate,  net  sectional  area . do - 2. 70 

Plate,  bearing  surface  of  rivets . . do - 2.30 

Rivets,  shearing  area . . . do - 7.07 


Tensile  strength,  189,150  pounds. 

Fractured  plate  across  first  row  of  rivet  holes.  Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint. 

1 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  49, 130 


Tension  on  net  section  of  plate . do -  70,  060 

•  Compression  on  bearing  surface  of  rivets . .' . do -  82,  240 

Shearing  on  rivets . . do -  26,  750 


Efficieiicy  of  joint,  84.2  per  cent. 


510 


RIVETED  JOINTS. 


No.  4955, 

(I"  steel  plate 5  drilled  holes;  iron  rivets,  pitch,) 


Plate^  gross  sectional  area . . . square  inches. .  4. 79 

Plate,  net  sectional  area . . . . . . do 3.  64 

Plate,  bearing  surface  of  rivets . . . do 2.  30 

Rivets,  shearing  area . . . . do . . 7.  07 

Tensile  strength,  232,860  pounds. 

Fractured’  plate  along  first  row  of  rivet  holes.  Ax:)pearance,  silky, 
lamellar.  , 

,  Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . . . . pounds  per  square  inch . .  48,  610 


Tension  on  net  section  of  plate . do _  63,  970 

Compression  on  bearing  surface  of  rivets . do _ 101, 250 

Shearing  on  rivets . .do _  32,  940 


Efficiency  of  joint,  83,3  per  cent, 


EIVETED  JOINTS. 
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4950. 

steel  plate;  f"  drilled  holes;  iron  rivets,  4J^'  pitch.) 


Plate,  gross  sectional  area . " . square  inches..  4.82 

Plate,  net  sectional  area . . . . . do . .  .*.  3. 95 

Plate,  bearing  surface  of  rivets . . . . . do -  1.  75 

Rivets,  shearing  area . do _ 5. 30 

Tensile  strength,  207,600  pounds. 

Sheared  the  rivets. 

Elongation  of  rivet  holes:  First  row,  'M9,  ''.27,  ".31;  second  row, 
".11,  ".17,  ".11. 

'  Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  43,  070 


Tension  on  net  section  of  plate . do . . .  .•  52,  560 

Compression  on  bearing  surface  of  rivets . do _  118,  630 

Shearing  on  rivets . . do _  39, 170 


Efficiency  of  joint,  72.1  per  cent. 


512 


RIVETEU  JOINTS. 


No. 


IIHK). 


steel  ])late;  drilled  holes  j 


iron  rivets,  4^'^  j)iteh.) 


Areas. 


Plate,  gross  sectional  area . . square  indies..  4.77 

Plate,  net  sectional  area . do _  3.91 

I’late,  bearing  surface  of  rivets . do _  1.  73 

Rivets,  shearing  area . do _  5. 30 

Tensile  strength,  202,800  pounds. 

Sheared  the  rivets. 

Elongation  of  rivet  holes : .  First  row,  ''.20,  ".25,  ".27 ;  second  row,  ".  10, 
"'.13,  ".13. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  42,  520 


Tension  on  net  section  of  jilate . do _  51,  870 

Compression  on  hearing  surface  of  rivets . do -  117,  230 

Shearing  on  rivets . do -  38,  2G0 


Efficiency  of  joint,  72.8  xier  cent. 


RIVETED  JOINTS. 

/ 

No.  4067. 
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steel  pUitej  drilled  liolesj  iron  rivets^  2^^' 


Areas. 


Plate,  gross  sectional  area . . . square  inches. .  5,39 

Plate,  net  se&tional  area . do _  3.  .52 

Plate,  bearing  surface  of  rivets . do _  3.  75 

Rivets,  shearing  area . do _  15,  71 


Tensile  strength,  231,200  x)onnds. 

Fractured  x)late  along  first  row  of  rivet  holes.  Axipearanee,  silky, 
lamellar. 

Maximum  stress  on  joint. 

% 

Tension  on  gross  section  of  plate . pounds  per  square  inch . .  12,  890 

Tension  on  net  section  of  plate . do _  65,  680 

Coni])rcssioii  on  bearing  surface  of  rivets . do _  61,  6.50 

Shearing  on  rivets . . . do _  14,720 

Efficiency  of  joint,  74.1  xier  cent. 


H.  Ex.  101 - 33 


* 
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RIVETED  JOINTS. 


No.  4y()9. 

r 

(f  vsteel  plate*  \‘'  drilled  holes j  iron  rivets,  piteh.) 


Plate,  gross  sectional  area . square  inches..  5. 16 

Plate,  net  sectional  area . .^.  do -  3.63 

Plate,  bearing  surface  bf  ri  va^-ts . . . do -  3.  06 

Rivets,  shearing  area . do -  12.57 

Tensile  strength,  228,400  pounds. 

Fractured  plate  along  lirst  row  of  rivet  holes.  Appearance,  silky. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . XionntlS’  per  square  inch..  44, 260 

Tension  on  net  section  of  plate . do -  62,  920 

Compression  on  hearing  surface  of  rivets . do _  74,  640 

Shearing  on  rivets . . . do . , . ,  18,  170 

Efficiency  of  joint,  75.9  per  cent. 


V 


.RIVETED  JOINTS.  515 

‘  No.  4970. 

(!''  steel  pliitej  1"  drilled  holes j  iron  rivets,  pitch.) 

\ 


Areas. 


Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets . 

Rivets,  shearing  area . . 

square  inches . . 

5. 16 
3.  64 
3, 04 
12.57 

Tensile  strength,  223,100  x)ouiids. 

Fractured  plate  along  first  row  of  rivet  holes, 
lamellar. 

Apx)earance, 

silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . 

Tension  on  net  section  of  plate . 

Compression  on*  bearing  surface  of  rivets . 

Shearing  on  rivets . . 

% 

. do.... 

43,  240 
61,  200 
73,  390 
17,  750 

Efficiency  of  joint,  79.6  per  cent. 
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RIVETED  JOINTS. 


No.  4957. 


(I"  steel  plate j  drilled  lioles  j  iron  rivets,  pitch.) 


Areas. 


Plate,  gross  sectional  area . square  inches ..  5.  35 

Plate,  net  sectional  area . do -  4.25 

Plate,  bearing  surface  of  rivets . do -  2. 21 

Rivets,  shearing  area . do -  7. 07 

Tensile  strength,  259,500  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky, 
slightly  lamellar. 

'  *  Maximum  stress  on  joint.  - 


Tension  on  gross  section  of  plate . pounds  i>cr  square  inch..  48,  500 

^  Tension  on  net  section  of  plate . do -  61,  060 

Compression  on  hearing  surface  of  rivets . do -  117, 420 

Shearing  on  rivets . do -  36,  700 

•  Efliciency  of  joint,  85.5  per  cent. 


RIVETED  JOINTS. 
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No.  4058. 

steel  plate;  drilled  holes;  iron  rivets,  3^^'  pitch.) 


/ 

Areas. 


Plate,  gross  sectional  area . square  inches . .  5.  36 

Plate,  net  sectional  area . do -  4.25 

Plate,  bearing  surface  of  rivets . do -  2.  21 

Rivets,  shearing  area . do -  7.07 

Tensile  strength,  255,690  pounds. 

Sheared  the  rivets. 

Elongation  of  rivet  holes:  First  row,  ^'.32,  ''.39,  ".45,  ".50;  second 
row,  ".12,  ".11,  ".13,  ".12. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  47,  700 


Tension  on  net  section  of  plate . do -  60, 160 

Compression  on  hearing  surface  of  rivets . .  do -  115,  700 

Shearing  on  rivets . . . do -  36, 170 


Efficiency  of  joint,  84.1  per  cent. 


518 


RIVETED  JOINTS. 


m.  4971. 

steel  plate;  1"  drilled  lioles;  iron  rivets^  pitcli.^’ 


Areas. 


Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets 
Rivets,  shearing  area . 


square  inches . .  5. 86 

. do....  4.34 

. do _  3. 03 

. do....  12.57 


Tensile  strength,  263,200  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Apiiearance,  silky. 
Average  elongation  of  rivet  holes:  First  row,  'M6*;  second  row,  ^'.06. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . 

Tension  on  net  section  of  plate . . 

Compression  on  hearing  surface  of  rivets 
Shearing  on  rivets . 

Efficiency  of  joint,  78.6  per  cent. 


pounds  per  square  inch..  44,  PIO 

. do....  60,650 

. do....  86,860 

. do....  20,940 


RIVETED  JOINTS. 
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No.  4973. 


(!''  steel  plate;  1"  drilled  holes;  iron  rivets^  4|''  pitch.) 


Areas. 


Plate,  gross  sectional  area . square  inches. .  5.  20 

Plate,  net  sectional  area . do 4.04 

Plate,  bearing  surface  of  rivets . do 2.31 

Rivets,  shearing  area . . do - 9.42 

Tensile  strength,  239,100  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky, 
lamellar.  Average  elongation  of  rivet  holes:  First  row,  ^'.38;  second 
row,  ".11. 


Maxim  um  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  45,  980 

Tension  on  net  section  of  plate . do -  .59, 180 

Compression  on  bearing  surface  of  rivets . do -  103,  510 

Shearing  on  rivets . . . do -  25,  380 

Efficiency  of  joint,  78.8  per  cent. 
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EIVETED  JOINTS. 


No.  4975. 


steel  plate  j  V  drilled  liolesj  iron  rivets,  iy  i)iteli.) 


Areas. 

Plate,  gross  sectional  area . square  inches..  5. 4(i 

Plate,  net  sectional  area . do _ 4.35 

Plate,  bearing  surface  of  rivets . do _ 2. 24 

Rivets,  shearing  area . . do _ 9.42 

Tensile  strength,  255,100  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 
Average  elongation  of  rivet  holes  in  plate:  First  row,  ^'.58;  second 
row,  '^13.  No  elongation  of  holes  in  covers. 


Maximum  stress  on  joint. 

Tension  on  gross  Section  of  plate . pounds  per  square  inch..  46,  720 

Tension  on  net  section  of  plate . !  .do _  58,  640 

Compression  on  bearing  surface  of  rivets . . . do _  113,  880 

Shearing  on  ri  ^ets . do _  27,  080 

Efficiency  of  joint,  79.1  per  cent. 


RIVETED  JOINTS, 
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4977. 

steel  plate j  V  drilled  holes;  iron  rivets^  piteli.) 


Areas. 


Plate,  gross  sectional  area . . square  inches . .  6.09 

Plate,  net  sectional  area . . do :  4.  96 

Plate,  hearing  surface  of  rivets . . do _ 2.  27 

Rivets,  shearing  area . do _ 9.42 

Tensile  strength,  271,940  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 
Average  elongation  of  rivet  holes  in  plate:  First  row,  '^60;  second  row, 
'M9.  No  elongation  of  rivet  holes  in  covers. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per" scpiare  inch..  44,  650 

Tension  on  net  s/sction  of  jdato . do _  54,830 

Compression  on  hearing  surface  of  rivets . . do _  119,800 

Shearing  on  rivets . do _  28,870 


Erticiency  of  joint,  7S.1  per  cent. 
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RIVETED  JOINTS. 


No.  49G1. 

(1^'  steel  plate j  %"  drilled  holes;  iron  rivets,  pitch.)  * 


Areas. 


Plate,  gross  sectional  area . square  inches . .  4. 08 

Plate,  net  sectional  area . Jo - 2.  33 

Plate,  bearing  surface  of  rivets . . . do -  1.75 

Rivets,  shearing  area . . . do - 2,65 


Tensile  strength,  105,880  pounds. 
Sheared  the  rivets. 

Elongation  of  rivet  holes,  '^05  each. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  25,  950 

Tension  on  net  section  of  plate . do -  45,  440 

Compression  on  bearing  surface  of  rivets . do -  60,  500 

Shearing  on  rivets . do -  39,  950 

Efficiency  of  joint,  44.4  per  cent. 


RIVETED  JOINTS. 
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No.  49G3. 

(If''  steel  plate;  J"  drilled  holes;  iron  rivets,  If"  pitch.) 


T 


Areas. 


Plate,  gross  sectional  area . square  inches..  4.06 

Plate,  net  sectional  area . do - 2.32 

Plate,  bearing  surface  of  rivets . do _ 3.48 

Rivets,  shearing  area . do _ 5.30 


Tensile  strength,  164,700  pounds. 

Fractured  plate  across  first  row  of  rivet  holes.  Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch'..  40,570 


Tension  on  net  section  of  plate . do -  70,  990 

Compression  on  bearing  surface  of  rivets . . . do -  47,  330 

Shearing  on  rivets . .* . do - 31,  080 


Efficiency  of  joint,  69.5  per  cent. 


524 


RIVETED  JOINTS. 


No.  40G5. 

(1^^  steel  plate  j  drilled  holes  j  iron  rivets^  pitch.) 


ircas. 


Plate,  gross  sectional  area . square  inches..  4. 61 

Plate,  net  sectional  area . do _ 2.88 

Plate,  bearing  surface  of  rivets . . do _  3.46 

Rivets,  shearing  area . do - 5.30 


Tensile  strength,  194,300  iiounds. 

Fractured  plate  along  line  of  rivet  holes.  Appearance,  silky. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . 

Tension  on  net  section  of  plate . 

Com])res8iou  on  bearing  surface  of  rivets. 
Shearing  on  rivets . 

Efficiency  of  joint,  72.2  tier  cent. 


pounds  per  square  inch..  42, 150 

. do.-..  67,470 

. do _ 56, 160 

. '..'..do....  36,660 


RIVETED  JOINTS. 
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No.  4979. 


(I"  steel  plate;  V.'  drilled  holes;  iron  rivets,  2%"  pitcb.) 


Areas. 


Plate,  gross  sectional  area . . . scpiare  inches..  4. 55 

Plate,  net  sectional  area . do ... .  2. 63 

Plate,  bearing  surface  of  rivets . ...do _ 1.92 

Rivets,  shearing  area . do _ 3.93 


Tensile  strength,  150,400  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  ^'.06  each. 

Maximum  stress  on  Joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  33,  050 

Tension  on  net  section  of  plate . do _ 57, 190 

Compression  on  bearing  surface  of  rivets . do - 78,  3.30 

Shearing  on  rivets . '. . do -  38, 270 

Efficiency  of  joint,  56.6  per  cent. 


526 


RIVETED  JOINNS. 


No.  4081. 


(1^^  steel  plate j  1"  drilled  holes;  iron  rivets,  2|"  pitch.) 


Areas. 


Plate,  gross  sectional  area . square  inches..  4.55 

Plate,  net  sectional  area . do - 2.  63 

Plate,  hearing  surface  of  rivets . do - 3.85 

Rivets,  shearing  area . do -  7. 85 


Tensile  strength,  176,480  pounds. 

Fractured  plate  D  along  line  of  rivet  holes.  Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  38,  790 

Tension  on  net  section  of  plate . do -  67, 100 

Compression  on  bearing  surface  of  rivets . do -  45,  840 

Shearing  on  rivets . . . ^ . do -  22,  480 

Efficiency  of  joint,  72.2  per  cent. 


RIVETED  JOINTS 
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No.  4983. 

(I"  steel  plate 5  V  drilled  holes j  iron  rivets,  2'^"  pitch.) 


^ 


Areas. 


Plate,  gross  sectional  area  .... 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets 
Rivets,  sli earing  area . 


square  inches . .  5.  31 

. do....  3.46 

. do-...  3.70 

. do--..  7.85 


Tensile  strength,  228,600  pounds. 

Fractured  plate  H  1474  along  first  row  of  rivet  holes.  Apxiearance, 
silky,  slightly  lamellar.  Average  elongation  of  rivet  holes:  Plate  H 
1474,  first  row,  ''.47*;  second  row,  ".00.  Plate  D  1474,  first  row,  ".22; 
second  row,  ".00. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  43,  050 

Tension  on  net  section  of  plate . . . do _  66,  070 

Compression  on  bearing  surface  of  rivets . do _  61,  780 

Shearing  on  rivets . do . 29, 120 

Efficiency  of  joint,  76  tier  cent. 
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RIVETED  JOINTS. 


No.  4D5G. 

(-iV^  steel  plate;  drilled  holes;  iron  rivets,  3^^'  pitch.) 


Plate,  gross  sectional  area . square  inches.. 

Plate,  net  sectional  area . do - 

Plate,  bearing  surface  of  rivets . do - 

Rivets,  shearing  area . do - 


5.33 
4.05 
2. 56 
7. 07 


Tensile  strength,  256,500  pounds. 

Sheared  the  rivets.  Sec. 

I  Elongation  of  rivet  holes  in  plate :  row, 

row,  ^'.80  each. 


// 


.27,  '^23,  ^^27,- ''.32; 


Maximum  siress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  48, 120 

Tension  on  net  section  of  plate . do -  63,  300 

Compression  on  bearing  surface  of  rivets . do -  100. 190 

Shearing  on  rivets . do -  36, 280 

Efficiency  of  joint,  83.3  per  cent. 


RIVETED  JOINTS. 
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No.  5144. 

(iV^  steel  pL'itej  drilled  holes;  iron  rivets,  2"  jiitch.) 


Areas. 


6. 16 
3. 48 
2.69 
8.41 

Tensile  strength,  143,900  pounds. 

Fractured  plate  along  line  of  rivet  holes.  Appearance,  silky. 


Plate,  "ross  sectional  area . ..square  inches.. 

Plate,  net  sectional  area . do _ 

Plate,  hearing  surface  of  rivets . . do _ 

Rivets,  ^shearing  area . do _ 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . . 

Tension  on  net  section  of  plate . 

Compression  on  bearing  surface  of  rivets 
Shearing  on  rivets . 


pounds  per  square  inch . .  23,  360 

. do -  41,350 

. do....  53,490 

. .......do....  17,110 


Efficiency  of  joint,  39.3  per  cent, 
H.  Ez.  161 - 34 
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RIVETP^D  JOINTS. 


No,  5143. 


{-h"  steel  platej  punched  holes,  punch,  die,  iron  rivets,  2>" 

pitch.) 


Areas. 


Plate,  gross  sectional  area . square  inches..  6. 17 

Plate,  net  sectional  area . do -  3.  38 

Plate,  bearing  surface  of  rivets . do -  2.  79 

Rivets,  shearing  areh . do _  8.  41 

Tensile  strength,  200,800  pounds. 

Fractured  plate  along  line  of  rivet  holes.  Appearance,  granular  ex¬ 
cepting  one  section,  which  was  silky. 

Average  elongation  of  rivet  holes  in  filate,  ''.30.  No  elongation  of 
holes  in  covers. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . 

Tension  on  net  section  of  plate . 

Compression  on  bearing  surface  of  rivets 
Shearing  on  rivets . 

Efficiency  of  joint,  54.8  fier  cent. 


pounds  per  square  inch.. 

. do _ 

. do.... 

. do _ 


32, 540 
59,  410 
71,  970 
23, 880 


RIVETED  JOINTS. 
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No.  5145. 

(iV^  steel  plate j  J''  drilled  holes;  iron  rivets,  pitch.) 


'  ' . ^ 

Areas. 

Plate,  gross  sectional  area . square  inches. 

Plate,  net  sectional  area . do... 

Plate,  bearing  surface  of  rivets . . . do . . . 

Rivets,  shearing  area . do . . . 

Tensile  strength,  247,600  pounds. 

Fractured  plate  along  line  of  rivet  holes.  Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch.. 

Tension  on  net  section  of  plate . do - 

Com])ression  on  bearing  surface  of  rivets . do - 

Shearing  on  rivets . do - 

Efficiency  of  joint,  79.8  per  cent. 


5.86 
3. 58 
2.  28 
7.  21 


42,  250 
69, 160 
108,  600 
34, 340 
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RIVETED  JOINTS. 


No.  5146. 

(~h"  steel  plate;  punched  holes,  punch,  die,  iron  rivets,  2\" 

pitch.) 


Areas. 


Plate,  gross  sectional  area . . . square  inches. .  5. 69 

Plate,  net  sectional  area . do _  3. 40 

Plate,  bearing  surface  of  rivets . do _  2. 29 

Rivets,  shearing  area . do _  7.21 

Tensile  strength,  226,100  pounds. 

Fractured  plate  along  line  of  rivet  holes.  Appearance,  silky. 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  39,  740 

Tension  on  net  section  of  plate . do _  66, 500 

Compression  on  bearing  surface  of  rivets . do _  98,  730 

Shearing  on  rivets . . . do _  31,  360 

Efficiency  of  joint,  64.5  per  cent. 


RIVETED  JOINTS. 
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No.  5147. 

(iV^  steel  plate;  *5''  drilled  lioles;  iron  rivets,  2)^"  pitch.) 


i 

— 


/^/je 


Areas. 

Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets . 

Rivets,  shearing  area . . 


square  inches . .  6. 20 

. do....  4.03 

. do....  2.17 

. do....  7.21 


Tensile  strength,  273,700  pounds. 

Sheared  two  rivets,  fractured  two  sections  between  rivet  holes,  and 
tore  out  plate.  Appearance,  silky. 


Madcimum  stress  on  joint. 


Tension  on  gross  section  of  plate . 

Tension  on  net  section  of  plate . . 

Compression  on  hearing  surface  of  rivets 
Shearing  on  rivets . 


pounds  per  square  inch.. 

. do _ 

. do ... . 

. do _ 


44, 150 
67, 920 
126, 130 
37, 960 


Efficiency  of  joint,  83.4  per  cent. 
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RIVETED  JOINTS. 


No.  5148. 

(iV'  steel  plate;  piiuclied  holes;  punch,  die,’  \y )  iron  rivets,  2J" 

pitch.) 


Areas. 


Plate,  gross  sectional  area . square  inches..  6. 17 

Plate,  net  sectional  area . do _ 3.94 

Plate,  bearing  surface  of  rivets . do - 2.23 

Rivets,  shearing  area . . . do _ 7.  21 

Tensile  strength,  226,200  pounds. 

.Fractured  plate  along  line  of  rivet  holes,  taking  an  irregular  course. 
Appearance,  silky,  excepting  a  small  granular  spot  alongside  one  rivet 
hole. 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  36,  660 

Tension  on  net  section  of  plate . do _  57, 410 

Compression  on  hearing  surface  of  rivets . do -  101, 430 

Shearing  on  rivets . . do -  31,370 

Efficiency  of  joint,  60  per  cent. 


RIVETED  JOINTS. 
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No.  5155. 

(iV'  steel  plate;  y  drilled  lioles;  iron  rivets,  2^"  pitcli.) 


^ . 

Areas. 


Plate,  gross  sectional  area . square  inclies..  5.84 

Plate,  net  sectional  area . do - 3.  98 

Plate,  bearing  surface  of  rivets . . do -  1.86 

Rivets,  sbearing  area . do - 6.01 


Tensile  strength,  235,200  pounds. 
Sheared  the  rivets. 

Elongation  of  rivet  holes:  ''.25,  ".25, 


".35,  ".35,  ".30. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  40,  270 

Tension  on  net  section  of  plate . do -  59, 100 

Compression  on  bearing  surface  of  rivets . do -  126,  450 

Shearing  on  rivets . do -  39,130 

Efficiency  of  Joint,  G8.3  per  cent. 
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RIVETED  JOINTS. 


No.  49G8. 


(“iV^  steel  plate;  drilled  holes;  iron  rivets^  pitch.) 


Areas. 


Plate,  gross  sectional  area . square  inches..  5.  89 

Plate,  net  sectional  area . ' . . . . do -  3. 85 

Plate,  hearing  surface  of  rivets . . . do -  4. 09 

Rivets,  shearing  area . . . . . . do -  15.  71 

Tensile  strength,  255,400  pounds. 

Fractured  plate  along  lirst  row  of  rivet  holes.  Appearance,  silky, 
slightly  lamellar.  Average  elongation  of  rivet  holes  in  plate :  First 
row,  ^^48*;  second  row,  ^'.00.  No  elongation  ot  holes  in  covers. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  43,  360 

Tension  on  net  section  of  plate . do _  66,  340 

Compression  pii  hearing  surface  of  rivets . do _  62,  440 

Shearing  on  rivets . .  do _  16,  260 

Efficiency  of  joint,  70.9  per  cent. 
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*  RIVETED  JOINTS.  ^ 

P.  -  .  .  '  No.  5131. 

I  "  (  ri?”  steel  plate;  J"  drilled  holes;  iron  rivets,  li"  pitch.) 

■* 


Areas. 


Plate,  gross  sectional  area . square  inches ..  5. 12 

Plate,  net  sectional  area . do _ 2. 13 

Plate,  bearing  vsnrface  of  rivets . do _ 2. 99 

Rivets,  shearing  area . . . . . do _ 4.81 

Tensile  strength,  162,500  pounds. 

Fractured  idate  along  line  of  rivet  holes.  Appearance,  silky,  lamellar. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  31, 740 


Tension  on  net  section  of  plate . ^ . do -  76,290 

Compression  on  hearing  surface  of  rivets . do _  54,  350 

Shearing  on  rivets . . . * . do ... .  33,  780 


Efficiency  of  joint,  53.«S  per  cent. 
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RIVETED  JOINTS. 


/ 


No.  5132. 

steel  plates j  pimclied  lioles,  imiiclp  die,  ]  iron  rivets,  1^" 

piteli. 


Areas. 


Plate,  gross  sectional  area . square  mches..  4. 99 

Plate,  net  sectional  area . do -  1. 98 

Plate,  bearing  surface  of  rivets . r . do _ 3.01 

Rivets,  shearing  area . do _ 4.81 


Tensile  strength,  138,800  pounds. 

Fractured  plate  O  1495  along  line  of  rivet  holes.  Appearance,  gran¬ 
ular,  excepting  one  end  of  section,  which  was  silky. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  27,  820 

Tension  on  net  section  of  plate . do _ 70, 100 

Compression  on  bearing  surface  of  rivets . do _  46, 110 

Shearing  on  rivets . . do -  28,  860 

Efficiency  of  joint,  52.6  per  cent. 


RIVETED  JOINTS. 
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No.  5133. 


steel  plates;  J"  drilled  holes;  iron  rivets,  pitch.) 


K 

1519 


K 

1518 


f 


Areas. 


Plate,  gross  sectional  area . square  inches..  5.  55 

Plate,  uet  sectional  area . . do - 2.56 

Plate,  hearing  surface  of  rivets . . do - 2.  99 

Rivets,  shearing  area . do - 4.81 


Tensile  strength,  172,600  pounds. 

Pulled  the  heads  off  rivets.  Plates  not  fractured.  Average  elonga¬ 
tion  of  rivet  holes  'MO. 


Maximum  stress  on  joint. 


Tension  on  gross  section  cf  plate . pounds  per  square  inch..  31, 100 

Tension  on  net  section  of  plate . . . do -  67,420 

Compression  on  bearing  surface  of  rivets . do -  57,  730 

Shearing  on  rivets . . . do -  35,  880 

Efficiency  of  joint,  52.7  per  cent. 
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RIV^ETED  JOINTS J 


No.  5134. 

(iV' steel  plates;  pnnclied  holes,  punch,  J'O  4ie  iron  rivets.  If '' 

pitch.) 


T 


Areas. 


Plate,  gross  sectional  area . square  inches..  5.37 

Plate,  net  sectional  area . , . do _ 2.37 

Plate,  bearing  surface  of  rivets . . . do _ 2.  99 

Rivets,  shearing  area . do ... .  4. 81 

Tensile  strength,  163,100  pounds. 

Fractured  plate  N  1501  along  line  of  riveting.  Appearance,  granular, 
excepting  the  end  sections,  which  were  silky. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  30,  370 

Tension  on  net  section  of  plate . do _  68,  820 

Compression  on  bearing  surface  of  rivets . .do.-..  54,  550 

Shearing  on  rivets . . . do _ 33,  910 

Efficiency  of  joint,  49.7  per  cent. 


RIVETED  JOINTS. 
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No.  5135. 


steel  plates;  y  drilled  lioles;  iron  rivets,  1^"  pitch.) 


I 


I 


Areas. 


Plate,  gross  sectional  area . square  inches..  5.90 

Plate,  net  sectional  area . . do - 2. 95 

Plate,  bearing  surface  of  rivets . . . do - 2.95 

Rivets,  shearing  area . . . do _ 4. 81 


Tensile  strength,  172,540  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  ''.09  each. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  29,  240 

Tension  on  net  section  of  plate . do _  58,  490 

Compression  on  bearing  surface  of  rivets . do -  58,  490 

Shearing  on  rivets . . . do _  35,  870 

Efficiency  of  joint,  47.4  per  cent. 
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RIVETED  JOINTS. 


No.  5136. 

steel  x^lates;  imuched  holes,  launch,  y )  die,  \%" )  iron  rivets,  1^" 

X^itch.) 


Areas. 


Plate,  gross  sectional  area . square  inches. .  5. 89 

Plate,  net  sectional  area . do _ 2.95 

Plate,  bearing  surface  of  rivets . do _ 2.  94 

Rivets,  shearing  area . .do _ 4.81 

Tensile  strength,  187,700  x^ounds. 

Sudden  fracture  with  a  loud  rexiort,  fracturing  x>late  along  line  of 
rivet  holes.  Appearance,  granular. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  x^late . 

Tension  on  net  section  of  plate . 

Compression  on  bearing  surface  of  rivets 
Shearing  on  rivets . 


pounds  per  square  inch . . 


dp. . . . 
do ... . 
do ... . 


31, 870 
63,  630 
63,  840 
39, 020 


RIVETED  JOINTS. 
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'I 

No.  5137. 

(1^6^  steel  plates j  y  drilled  holes;  iron  rivets,  '2^"  xntch.) 


I 


I 


Areas. 


Plate,  gross  sectional  area . square  inches. .  5.  91 

Plate,  net  sectional  area . do _ 3. 35 

Plate,  bearing  surface  of  rivets . . do 2. 60 

Rivets,  shearing  area . . do - 4.21 

Tensile  strength,  103,800  pounds. 

Sheared  the  rivets. 

* 

Average  elongation  of  rivet  holes:  Plate  L,  ''.Ol-p;  plate  M  1493, 

".00. 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  27,580 

Tension  on  net  section  of  plate . do _  48,  900 

Compression  on  bearing  surface  of  rivets . do _  63, 000 

Shearing  on  rivets . do _ 38,  910 

Efficiency  of  joint,  4(>.4  per  cent. 
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RIVETED  JOINTS. 


No.  5138. 


steel  plates  5  punched  holes,  punch,  die,  )  iron  rivets,  2" 

pitch.) 


Areas. 


Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets . 

Rivets,  shearing  area . 

Tensile  strength,  168,300  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  ''.01  A. 


square  inches . .  5.  90 

. do-..-  3.21 

. do _  2.  66 

. do....  4.21 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch.. 

Tension  on  net  section  of  plate . do...^. 

Compression  on  bearing  surface  of  rivets . Jo - 

Shearing  on  rivets . I . Jo - 

Efficiency  of  joint,  53.0  per  cent, 


28,  530 
51,  940 
63,  270 
39,  980 


rivp:ted  joints. 
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1^0.  5149. 

(iV'  steel  plates  j  I"  drilled  holes  j  iron  rivets,  2"  pitch.) 


Plate,  gross  sectional  area . square  inches..  5.95 

•  Plate,  net  sectional  area . do _ 3.35 

Plate,  bearing  surface  of  rice ts . . . do _ 5.21 

Rivets,  shearing  area . do _ 8.41 


Tensile  strength,  241,700  pounds. 

Fractured  plate  M  1402  along  first  row  of  rivet  holes.  Appearance, 
silky.  Average  elongation  of  rivet  holes:  Plate  M,  first  row, 
second  row,  ''.00.  Plate  L,  first  row,  ".10;  second  row,  ".00. 

^Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  40,  620 

Tension  on  net  section  of  plate . do _ 72, 150 

Compression  on  bearing  surface  of  rivets . do 46,390 

Shearing  on  rivets . do _  28,740 

Efficiency  of  joint,  05.8  per  cent, 

H.  Ex.  161 - 35 
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RIVETED  JOINTS. 


No.  5150. 


{-^q"  steel  plates;  punclied  lioles,  punch,  die,  Y%" '•>  ™n  rivets,  2" 

pitch.) 


Areas. 


Plate,  gross  sectional  area . . . square  inches..  5. 93 

Plate,  net  sectional  area . do _ 3.24 

Plate,  bearing  surface  of  rivets . do - 5.36 

Rivets,  shearing  area . do _  8.41 


Tensile  strength,  224,800  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 

Maximum  stress  on  joint. m 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  37,  910 

Tension  on  net  section  of  plate  . . do _  69,  380  ’ 

Compression  on  bearing  surface  of  rivets . do _ 41,  940 

Shearing  on  rivets . do -  26, 730 

Efficiency  of  joint,  61.4  per  cent. 


RIVETED  JOINTS. 
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1^0.  5151. 


(iV^  steel  plates;  drilled  holes;  iron  rivets,  2^"  pitch.) 


Areas. 


Plate,  gross  sectional  area . . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets . 

Rivets,  shearing  area . . . . 

Tensile  strength,  249,820  pounds. 

Fractured  plate  along  first  row  of  rivet  holes. 


square  inches . .  5. 79 

. do....  3.54 

. do -  4. 49 

. do-...  7.21 


Appearance,  silky. 


Maximum  stress  on  Joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  43, 150 

Tension  on  net  section  of  plate . do -  70,  570 

Compression  on  bearing  surface  of  rivets . do -  55,  640 

Shearing  on  rivets . do -  34,  650 

Efficiency  of  joint,  73.1  per  cent. 
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RIVETED  JOINTS. 


No.  5152. 

steel  plates;  punched  holes,  punch,  J'';  die,  iron  rivets, 

pitch.) 


J 


Areas. 


Plate,  gross  sectional  area . square  inches. .  5.  94 

Plate,  net  sectional  area . Jo -  3. 55 

Plate,  bearing  surface  of  rivets . Jo -  4.  78 

Rivets,  shearing  area . do -  7.  21 

Tensile  strength,  230,900  pounds. 

Fractured  plate  L  1499  along  first  row  of  rivet  holes.  Fractured 
suddenly  without  warning.  Appearance,  granular. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch. . 

Tension  on  net  section  of  plate . Jo - 

Compression  on  bearing  surface  of  rivets . Jo - 

Shearing  on  rivets . Jo - 

Efficiency  of  joint,  65.4  per  cent. 


38,  870 
65, 040 
48,  310 
32,  020 


1 


4 

RIVETED  JOINTS. 
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No.  5153. 

(iV'  steel  plates;  J''  drilled  lioles;  iron  rivets,  piteli.) 


0 

2914 


O 

1503 


Areas. 

Plate,  gross  sectional  area . square  inclies. .  6. 14 

Plate,  net  sectional  area . do _  3. 99 

Plate,  bearing  surface  of  rivets . do _  4. 29 

Rivets,  shearing  area . do _  7. 21 

'  Tensile  strength,  267,300  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes:  First  row,  ^M2;  second  row,  ".01 
in  each  plate. 

Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch. . 

Tension  on  net  section  of  plate . do _ 

Compression  on  bearing  surface  of  rivets . . . do _ 

Shearing  on  rivets . do _ 

Efficiency  of  joint,  82.3  per  cent. 


43,530 
66,  990 
62,310 
37, 070 


0 


I 
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RIVETED  JOINTS. 


No.  5154. 


jiV'  steel  plates  j  pimcliecl  holes^  punch,  die,  Y¥'y  rivets,  2^'* 

pitch.) 


I 


I 


Areas. 


Plate,  gross  sectional  area . square  inches..  6. 19 

Plate,  net  sectional  area . do _  3. 95 

Plate,  bearing  surface  of  rivets . do _  4. 48 

Rivets,  shearing  area . do _  7. 21 

Tensile  strength,  249,980  pounds. 

Fractured  plate  O  1506  along  first  row  of  rivet  holes.  Appearance, 
granular,  excepting  one  end  section,  which  had  a  silky  appearance. 
The  granular  sections  showed  a  radiant  appearance  with  the  center  of 
radiation  on  the  side  nearest  the  middle  of  the  plate. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch.. 

Tension  on  net  section  of  plate . do _ 

Compression  on  bearing  surface  of  rivets . do _ 

Shearing  on  rivets . do - 

Efficiency  of  joint,  76.3  per  cent. 


40, 380 
63,  290 
55,  800 
34, 670 


RIVETED  JOINTS. 
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Ko.  5150. 

(iV^  steel  plates;  drilled  boles;  iron  rivets,  pitch.) 


Areas. 


Plate,  gross  sectional  area . . . 

Plate,  net  sectional  area . . . . . . 

Plate,  bearing  surface  of  rivets . 

Rivets,  shearing  area . 

Tensile  strength,  225,700  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes:  First  row, 
''.01  each. 


square  inches . .  5.  81 

. do-...  3.96 

. do--.-  3.69 

. do _  6.01 


".09  each;  second  row. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  38,  850 

Tension  on  net  section  of  plate . do _  56, 990 

Compression  on  bearing  surface  of  rivets . do _  61, 170 

Shearing  on  rivets . '. . do _  37, 550 

Efficiency  of  joint,  65.8  per  cent. 
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RIVETED  JOINTS. 


No.  5157. 

(iV^  steel  plates 5  I"  drilled  liolesj  iron  rivets,  pitch.) 


Areas. 


Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets 
Rivets,  shearing  area . 


-  .square  inches. . 

5.  93 

4.  04 

5. 66 

9.  02 

Tensile  strength,  271,100  fiounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky, 
lamellar. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . . 

Tension  on  net  section  of  plate . 

Compression  on  bearing  surface  of  rivets 
Shearing  on  rivets . 

Efficiency  of  joint,  77.5  per  cent. 


pounds  per  square  inch . . 

. do _ 

. do _ 

. do _ 


45,  720 
67, 100 
47,  900 
30, 060 


RIVETED  JOINTS. 
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No.  5158. 

(iV^  steel  plates;  y  drilled  holes;  iron  rivets,  pitch.) 


^ 


Areas. 

Plate,  gross  sectional  area . square  iuches..  6.20 

Plate,  net  sectional  area . do _  4.40 

Plate,  bearing  surface  of  rivets . do _  5. 41 

Rivets,  shearing  area . do _  9.02 

Tensile  strength,  301,980  pounds. 

Fractured  plate  O  1515  along  first  row  of  rivet  holes.  Appearan(;e, 
silky. 

Average  elongation  of  rivet  holes :  In  fractured  plate,  first  row,  ^'.30* ; 
second  row,  '^02;  third  row,  ^^00.  In  plate  not  fractured,  first  row, 
^M6;  second  row,  ".00:  third  row,  ".00. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch.,  48,  710 

Tension  on  net  section  of  plate . do _  68,  630 

Compression  on  bearing  surface  of  rivets . do _  55,  820 

Shearing  on  rivets . do _  33,  480 

Efficiency  of  joint,  92.1  per  cent. 
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RIVETED  JOINTS. 


No.  5159. 

{-re"  steel  plates;  drilled  boles;  iron  rivets,  pitch.) 


Plate,  gross  sectional  area . square  inches..  5.52 

Plate,  net  sectional  area . do _  4.  01 

Plate,  bearing  surface  of  rivets . do _  4.51 

Rivets,  shearing  area . do _  7.21 


Tensile  strength,  265,200  pounds. 

Fractured  plate  P  1491  along  first  row  of  rivet  holes.  Appearance, 
silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . pounds  per  square  inch..  48,040 

Tension  on  net  section  of  plate . do _ 66, 130 

Compression  on  hearing  surface  of  rivets . do 58,  410 

Shearing  on  rivets . do 36,780 

Efficiency  of  joint,  82.7  per  cent. 


RIVETED  JOINTS. 
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m.  5160. 


{'la"  steel  plates;  J''  drilled  boles;  iron  rivets,  pitch.) 


r 


Areas. 


Plate,  gross  sectional  area...^. . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets 
Rivets,  shearing  area . 


square  inches . .  5. 91 

. do....  4.38 

. do....  4.00 

. do....  7.21 


Tensile  strength,  274,400  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes:  First  row,  ^'.15;  second  row,''.04; 
third  row,  ''.01. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  46,  430 

Tension  on  net  section  of  plate . do -  62, 650 

Compression  on  bearing  surface  of  rivets . do -  59,  650 

Shearing  on  rivets . . . . .  T. . .  do -  38, 060 


Efficiency  of  joint,  78.2  per  cent. 


/ 


556  RIVETED  JOINTS. 

No.  5139. 


{■^q"  steel  plates;  drilled  holes;  irou  rivets,  2"  pitch.) 


Jreas. 


Plate,  gross  sectional  area . square  inches.. 

Plate,  net  sectional  area . do _ 

Plate,  bearing  surface  of  rivets . do _ 

Rivets,  shearing  area . ..do _ 


5. 16 
1.95 
3.  21 
7.36 


Tensile  strength,  145,480  pounds. 

Fractured  plate  P  along  line  of  rivet  holes.  Appearance,  silky. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch..  28, 190 

Tension  on  net  section  of  plate . do _  74,  610 

Compression  on  bearing  surface  of  rivets . .' . do _  45,  320 

Shearing  on  rivets . ....do....  19,770 

Efficiency  of  joint,  48.5  per  cent. 


RIVETED  JOINTS. 


557 


No.  5140. 

{ts"  steel  plates j  1^"  drilled  holes;  iron  rivets,  pitch.) 


Areas. 


Plate,  gross  sectional  area . square  inches..  6.01 

Plate,  net  sectional  area . do _ 2. 85 

Plate,  bearing  surface  of  rivets . do _ 3. 16 

Rivets,  shearing  area . do....  7. 36 


Tensile  strength,  209,440  iiounds. 

Pulled. off  rivet  heads.  Plates  not  fractured. 
Elongation  of  rivet  holes,  about  ".22  each. 


Maximum  stress  on  joint. 


Tension  on  gross  section  of  plate . pounds  per  square  inch . . 

Tension  on  net  section  of  plate . do _ 

Compression  on  bearing  surface  of  rivets . do _ 

Shearing  on  rivets . do _ 

Efficiency  of  joint,  56.5  per  cent. 


34,  850 
73,  490 
66,  280 
28, 460 
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RIVETED  JOINTS.  - 


No.  5141. 

steel  plates 5  drilled  holes;  iron  rivets,  2J^'  pitch.) 


Areas. 


Plate,  gross  sectional  area . square  inches..  6.01 

Plate,  net  sectional  area . do - 3.28 

Plate,  bearing  surface  of  rivets . . do....  2.  74 

Rivets,  shearing  area . . . do....  6.14 


Tensile  strength,  201,700  pounds. 

Pulled  off  rivet  heads;  plates  not  fractured. 

Average  elongation  of  rivet  holes,  'M9  each. 

Bent  plates  at  lap  15  degrees. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . . . pounds  per  square  inch..  33, 560 

Tension  on  net  section  of  plate . do _ 61,  490 

Compression  on  bearing  surface  of  rivets . do -  73,  610 

Shearing  on  rivets . do....  32, 850 

Efficiency  of  joint,  56.5  per  cent. 


RIVETED  JOINTS. 
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No.  5142. 

(iV^  steel  plates 5  1^"  drilled  holes 5  iron  rivets,  3^''  pitch.) 


% 


Areas. 


Plate,  gross  sectional  area . 

Plate,  net  sectional  area . 

Plate,  bearing  surface  of  rivets . 

Rivets,  shearing  area . 

Tensile  strength,  201,100  pounds. 

Pulled  off  rivet  heads.  Plates  not  fractured, 
of  rivet  holes,  ".IQ  each. 


square  iiiclies..  6.61 

. do...  3.97 

. do...  2.61 

. do...  6.11 


Average  elongation 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate . . pounds  per  square  inch. .  30, 420 

Tension  on  net  section  of  plate . do. ..  50,  650 

Compression  on  hearing  surface  of  rivets . do. ..  76, 170 

Shearing  on  rivets . do...  32,750 

Efficiency  of  joint,  53.4  per  cent. 
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RIVETED  JOINTS 


J"  PLATE. 

[Figures  in  heavy  faced  type  denote  manner  of  failure.] 


RIVETED  JOINTS 
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i"  PLATE. 


Actual 
thick¬ 
ness  of 
plate. 

Sectional  area 
of  plate. 

Bearing 
sur¬ 
face  of 
rivets. 

« 

Shear¬ 

ing 

area  of 
rivets. 

Tensile 
strength 
of  plate 
per 

square 

inch. 

Maximum  stress  on  joint;  pounds  per 
square  inch. 

Effi¬ 
ciency 
of  joint. 

Gross. 

Net. 

Tension 
on  gross 
section 
of  plate. 

Tension 
on  net 
section 
of  plate. 

Compres¬ 
sion  on 
hearing 
surface  of 
rivets. 

Shearing 
on  rivets. 

Inch. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Pounds. 

Percent. 

.253 

3.31 

2. 52 

1.58 

6. 14 

58, 150 

49, 090 

64,480 

102, 850 

26,  470 

84.4 

.253 

3. 31 

2.  52 

1.58 

6. 14 

61,470 

51,  960 

68,260 

108,  860 

28,  010 

■>  84. 5 

.247 

3  39 

2. 31 

1.08 

6.  01 

59, 180 

44, 180 

65,760 

140,  650 

\ 

25,  270 

75.7 

.248 

3.40 

2.  31 

% 

1.09 

6.  01 

61,  470 

43,  500 

64,030 

135, 690 

24,  610 

70.8 

.247 

3.54 

2.  46 

1. 08 

6.01 

58, 170 

46,  300 

66,  630 

161,780 

27, 270 

79.6 

.247 

3.54 

2.  46 

1.  08 

6.  01 

58, 170 

43,  500 

62,  590 

142,670 

25,  620 

74.8 

• 

N 

/ 

.247 

3.54 

2.  46 

2.16 

12.  02 

61 , 470 

46,  810 

67,370 

76,  720 

13,790 

76.1 

.249 

1  3.57 

j 

2.48 

2. 18 

12. 02 

61,  470 

# 

45,  700 

66,790 

74,  840 

13,  570 

74.3 

j 

.250 

1 

3.  59 

2.50 

1.97 

10.  82 

58, 170 

48, 150 

69,140 

87, 740 

15,  980 

1 

80.3 

H.  Ex.  161 - 36 
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RIVETED  JOINTS. 


i"  PLATE. 

[Figures  in  heavy-faced  type  denote  manner  of  failure.] 


EIVETED  JOINTS 
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l"  PLATE. 


Actual 
thick¬ 
ness  of 
plate. 

Sectional  area 
of  plate. 

Bearing 
sur¬ 
face  of 
rivets. 

Shear¬ 

ing 

area  of 
rivets. 

Tensile 
strength 
of  plate 
per 

square 

inch. 

Maximum  stress  on. joint;  pounds  per 
square  iuch. 

Gross. 

Net. 

Tension 
on  gross 
section 
of  plate. 

Tension 
on  net 
section 
of  plate. 

Compres¬ 
sion  on 
bearing 
surface  of 
rivets. 

Shearing 
on  rivets. 

Effi¬ 
ciency 
of  joint. 

Inch. 

\ 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Pounds. 

Percent. 

.247 

3.  54 

2.  46 

1.95 

10.  82 

61,  470 

47, 420 

68,240 

86, 090 

15, 520 

77.1 

- 

V 

.246 

.247 

3.69 

3.70 

2.  61 
2.62 

1,08 
1. 08 

6. 01 
6. 01 

58, 170 
58, 170 

46,  290 
44,  400 

•  65,440 
62,  700 

168,160 

162,110 

28, 420 
27, 330 

79.6 

76.3 

4 

.252 

.252 

3.16 
3. 15 

2.  27 
2. 27 

1.76 
1.  76 

9.  62 
9.  62 

.58, 1.50 
58, 150 

46,  330 
46,  730 

64,490 

64,860 

83, 180 
83, 640 

15,  220 
15,  300 

79.6 

80.3 

• 

.255 

.251 

3. 19 
3. 14 

2.  .30 
2.  26 

1.56 

1.56 

8.  41 
8.  41 

58, 150 
58,  150 

46,  610 

47,  520 

64,660 

66,020 

95, 320 
95,  640 

17,  680 
17, 740 

80.2 

81.7 

.257 

.255 

2.  97 
2.  94 

2.  30 
~~2.  27 

1.35 

1.34 

7.  21 
7.21 

61,000 
61,  000 

49, 520 
49,  460 

• 

63,940 

64,060 

108,  930 
108, 510 

20,  400 
20, 170 

✓ 

81.2 

81.1 

564 
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i"  PLATE. 


[Figures  in  heavy-faced  type  denote  manner  of  failure.] 


RIVETED  JOINTS. 

i"  PLATE. 


Actual 
thick- 
iie.s8  of 
plate. 

« 

Sectional  area 
of  plate. 

Bearing 
sur¬ 
face  of 
rivets. 

Shear- 

ing 

area  of 
rivets. 

Tensile 
strength 
of  plate 
per 

square 

inch. 

Maximum  stress  on  joint;  pounds  per 
square  inch. 

Effi¬ 
ciency 
of  joint. 

Gross. 

Net. 

Tension 
on  gross 
section 
of  plate. 

Tension 
on  net 
section 
of  plate. 

Compres¬ 
sion  on 
bearing 
surface  of 
rivets. 

Shearing 
on  rivets. 

Inch. 

Sq,  in. 

Sq.  in. 

Sq.  in. 

\ 

Sq.  in. 

Pounds. 

• 

- 

Percent. 

.251 

3. 29 

2.  63 

1.32 

7.  21 

61, 470 

51,440 

64,350 

128,  210 

23, 470 

83.7 

.230 

3.01 

2.41 

1.21 

7.21 

58, 150 

55, 500 

69,330 

138, 070 

23, 170 

95.4 

.248 

3. 25 

2.  60 

1.05 

6. 01 

59, 180 

47,  640 

59,550 

147, 450 

25,  760 

80.5 

.246 

3.23 

2.  58 

1.08 

6.01 

59, 180 

46,  720 

68,490 

139,  720 

25, 110 

78.9 

* 

% 

.252 

2.  68 

1.57 

1. 10 

3.  00 

61,000 

39, 750 

67,  850 

96,  840 

35,510 

65.1 

.253 

2.  70 

1.  59 

1.11 

3.00 

61,  000 

39,  660 

67,  360 

96,  490 

35,700 

>  65.0 

.257 

2.  74 

1.62 

2.  25 

6.  01 

61,  000 

42,  770 

72,350 

52,  090 

19,  500 

70.1 

.251 

2.  64 

1.54 

2.20 

6.  01 

62, 300 

42,  350 

72,600 

58, 180 

18,  600 

67.9 

.248 

3.  57 

2.  49 

2. 17 

6.  01 

61,  470 

47,  870 

08,030 

78,  760 

28, 440 

77.9 

.249 

3.58 

2. 49 

2. 18 

6.  01 

61,  470 

48,  530 

69,780 

79, 700 

28, 910 

78.9 

566 


RIVETED  JOINTS. 


i"  PLATE 

[Figures  in  heavy -faced  type  denote  manner  of  failure.] 


RIVETED  JOINTS 


567 


i"  PLATE. 


Actual 
thick¬ 
ness  of 
plate. 

Sectional  area 
of  plate. 

Bearing 
sur¬ 
face  of 
rivets. 

Shear- 

iug 

area  of 
rivets. 

Tensile 
strength 
of  plate 
per 

square 

inch. 

Maximum  stress  on  joint;  pounds  per 
square  inch. 

Gross. 

Net. 

Tension 
on  gross 
section 
of  plate. 

Tension 
on  net 
section 
of  plate. 

Compres¬ 
sion  on 
bearing 
sui'fae.eof 
rivets. 

Shearing 
on  rivets. 

Effi¬ 
ciency 
of  joint. 

Inch. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Founds. 

Percent. 

% 

.250 

.256 

2.  87 
2. 94 

1.87 

1.92 

1.00 

1.02 

3. 14 
3. 14 

% 

58, 150 
61, 000 

40,  560 
37, 010 

62, 250 
56,  670 

116, 400 
106,  670 

37,070 

34,  650 

t 

69..7 

60.6 

• 

- 

- 

% 

.252 

.250 

2.  90 
2.  88 

1.77 

l.;5 

1. 13 
1. 13 

3.  98 
3.  98 

61,  000 
58, 150 

43, 280 
42, 770 

70,900 

73,880 

111,060 

119,010 

31,  530 
30,  950 

70.9 

73.5 

.252 

.253 

2. 90 
2..91 

1.64 

1.64 

1.26 
1.  27 

4.  91 
4.91 

58, 150 
58, 150 

41,130 
40, 200 

72,730 

71,330 

94,  660 
92, 110 

24,  290 
23,  820 

70.7 

69.1 

0 

0 

V 

• 

.248 

.253 

3. 10 
3.17 

1.86 

1.91 

1.24 
1.  26 

4.91 
4.  91 

• 

• 

58, 150 
61,  470 

40,  030 

41,  770 

66,720 

69,320 

100, 080 
105,  080 

25,  270 
20, 970 

« 

69. 1 
68.0 

• 

.247 

.247 

3. 34 
3.  34 

2. 10 
2.10 

1.24 

1.24 

4  91 
4.91 

55,  740 
59, 180 

42, 240 
42, 600 

“  67,180 
67,760 

* 

112,970 

114,760 

28,  730 
28, 980 

75.7 

71.9 

568 


RIVETED  JOINTS. 


PLATE. 


[Figures  in  heavy-faced  type  denote  manner  of  failure, 


5125  P 


5126  R 


5127 


5128 


R 


R 


5129  i  Q 


A 


B 


C 


c 


< 


> 


< 


11 

< 


> 


Ifl 


■.T< 


> 

> 


> 

> 


6 

T5 


TB 


S 

TG 


6 

TG 


B 

Tg 


^  drilled 


3 

TB 


J  drilled 


^  drilled  . . 


i  drilled 


i  drilled . 


*  Pulled  off  rivet  heads. 
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i"  PLATE. 


9 

Actual 
thick- 
nes.s  of 
plate. 

Sectional  area 
of  plate. 

Bearing 
sur¬ 
face  of 
rivets. 

Shear¬ 

ing 

area  of 
rivets. 

Tensile 
strength 
of  plate 
per 

square 

inch. 

Maximum  stress  on  joint;  pounds  per 
square  inch. 

Effi¬ 
ciency 
of  joint. 

'N. 

Gro.ss. 

Net. 

Tension 
oil  gross 
section 
of  plate. 

Tension 
on  net 
section 
of  plate. 

Compres¬ 
sion  oti 
bearing 
surface  of 
rivets. 

Shearing 
on  rivets. 

Inch. 

8q.  in. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Pounds. 

Per  cent. 

.248 

3. 60 

2.36 

1.24 

4. 91 

61, 470 

41,390 

63, 140 

120,180 

30,  350 

G7.3 

.247 

3.58 

2.35 

1.23 

4.91 

58, 170 

42, 150 

64, 210 

122, 680 

30,  730 

72.4 

PLATE. 


% 

/ 

.306 

3.07 

1.54 

1.53 

3.  92 

61, 130 

35,  930 

71,620 

72,  090 

28, 140 

58.8 

.304 

3.05 

1. 83 

1.22 

3. 14 

61, 130 

41,  280 

68,800 

103, 200 

40,100 

67.5 

.310 

3.26 

2. 17 

1.09 

2.  74 

61,130 

39,  250 

58,  960 

117,  380 

46,690 

64.2 

.304 

3.73 

2.  66 

2. 13 

5.49 

61, 130 

* 

46,  690 

66,650 

83, 240 

32, 300 

76.4 

.305 

4.27 

3.20 

2. 14 

5. 49 

56,  760 

49, 040 

65,430 

97,  850 

38, 140 

86.4 

570 


KIVETED  JOINTS. 


No. 

of 

test. 


5130 


4985 


4987 


4991 


4993 


4995 


plate. 


[Figures  iu  heavy-faced  type  denote  maimer  of  failure.] 


Nominal 
thickness — 

• 

Size  .and 
kind  of 
holes. 

Plate. 

Cov¬ 

ers. 

Inch. 

Inch. 

Inch. 

5 

IB 

/b 

J  drilled  . . . 

6 

IB 

1  drilled  . . . 

5 

IB 

' 

1  drilled  . . . 

fi 

TB 

1  drilled  . . . 

5 

TB 

3 

IB 

1  drilled  . . . 

6 

16 

3 

IB 

1  drilled  . . . 

RIVETED  JOINTS 


571 


PLATE. 


Actual 
thick¬ 
ness  of 
plate. 

Sectional  area 
of  plate. 

Bearing 
sur¬ 
face  of 
rivets. 

Shear¬ 

ing 

area  of 
rivets. 

Tensile 
strength 
of  plate 
per 

square 

inch. 

Maximum  stress  on  joint;  pounds  per 
square  i^h_ 

Effi¬ 
ciency 
of  joint. 

Gross. 

Net. 

Tension 
on  gross 
section 
of  plate. 

Tension 
on  net 
section 
of  plate. 

Compres¬ 
sion  on 
bearing 
surface  of 
rivets. 

Shearing- 
on  rivets. 

Inch. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Pounds. 

Per  cent. 

.307 

4. 15 

3.23 

1.84 

4.  70 

57, 000 

46, 480 

59,  720 

$  ^ 

104, 840 

41,040 

81.5 

.309 

> 

4. 33 

3.  09 

1. 24 

6.  28 

56, 760 

24, 040 

33,  690 

83,950 

16,^80 

42.3 

.310 

4. 34 

3. 10 

1.24 

6.  28 

57, 000 

26, 770 

37, 480 

93,710 

18, 500 

46.9 

.308 

4. 33 

3. 10 

1. 23 

6.  28 

56,  760 

• 

33, 940 

47,  410 

119,500 

23, 400 

59.8 

.309 

4.  34 

3.11 

2.  47 

12. 57 

56,  760 

44,  740 

62,430 

78, 600 

15, 450 

78.8 

1  • 

.305 

4.  29 

3. 07 

2.44 

/ 

12.  57 

56,  760 

45,  490 

63,570 

79, 980 

15, 530 

80.  1 

N 

1  'i*. 

572 


RIVETED  JOINTS 


/b"  PLATE. 


[Figures  in  heavy-faced  type  denote  manner  of  failure.] 


Nominal 

thickness- 


Plate. 


Cov¬ 
ers.  I 


Inch.  I  Inch. 


s-K 

2< 


> 

> 


1  TG 
t  «_ 
I  T6 


\ 


> 

> 


?< 

h. 


> 

> 


> 

> 


5 

TB 

6 

16 


5 

IB 

5 

TB 


s 

TB 

6 

TB 


3 

TB 


Size  and 
kind  of 
holes. 


Inch. 


1  drilled  . . . 


1  drilled  . . . 
1  punched.  J 


1  drilled  . . . 
1  punched.. 


1  drilled  . . . 
1  punched.. 


1  drilled  . . . 
1  punched.. 
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yV'  PLATE. 


Actual 
thick¬ 
ness  of 
plate. 

Sectional  area 
of  plate. 

Bearing 
sur¬ 
face  of 
rivets. 

Shear¬ 

ing 

area  of 
rivets. 

Tensile 
strength 
of  plate 
per 
square 
inch. 

Maximum  stress  on  joint;  pounds  per 
square  inch. 

Effi¬ 
ciency 
of  joint. 

I 

Gross. 

Net. 

. 

Tension 
on  gross 
section 
of  plate. 

Tension 
vn  net 
section  i 
of  plate. 

Compres¬ 
sion  on 
bearing 
surface  of 
rivets. 

Shearing 
on  rivets. 

Inch. 

Sq.  in. 

Sq,  in. 

Sq.  in. 

Sq.  in. 

Pounds. 

Percent. 

.308 

4.34 

3.10 

2. 46 

12.  57 

56, 760 

45,  530 

63,740 

1 

80, 330 

15,  720 

80.2 

.303 

* 

4.24 

3.03 

2. 12 

5.50 

56,  760 

42, 750 

59,830 

85,  510 

32, 960 

75.3 

w  • 

.305 

4.28 

• 

3. 02 

2. 20 

5. 50 

59, 300 

40, 630 

67,580 

79,  050 

31,  620 

68.5 

.302 

4.  23 

3.  02 

2. 11 

5. 50 

^  54,  350 

42, 990 

( 

60, 220 

86,180 

33, 060 

79.1 

.304 

4.27 

3.01 

2.19 

5. 50 

54. 350 

44,  340 

62,  900 

86,450 

34,  420 

81.6 

.302 

4.  23 

3.  02 

2. 11 

.5.  50 

M,  350 

44, 870 

'  62,850 

89,  950 

34,  510 

82.5 

^ : 

.307 

4.33 

3.03 

2.  22 

5.  50 

*^9,  300 

43, 490 

62,150 

84,  820 

31, 400 

73.3 

.305 

4.28 

3.06 

2.  44 

6.  28 

56,  760 

46,  070 

64,440 

80,  820 

31,  400 

80.1 

1  T. 

.300 

!  4.28 

3.  03 

2.53 

6.  28 

59, 300 

43, 960 

62,100 

74,  370 

29,  960 

74. 1 

1.-4 

574 


RIVETED  JOINTS. 


§"  PLATE. 

[Figures  in  heavy-faced  type  denote  manner  of  failure.] 


Nomirml 
thickness — 


I 


Plate. 


Inch. 


a' 

a( 


> 

> 


t 


y  i 

>'  ‘ 


> 

> 


»  V 

s 


'1^ 


'< 


¥ 


a 


> 

> 


Cov¬ 

ers. 


Inch. 


5 

T5 


5 

IB 

i 


.S 

TB 


R 

T(? 

1 

4 


T  J 
\ 


Size  and 
kind  of 
holes. 


Inch. 


I  drilled. . . . 
I  drilled. . . . 


I  drilled . . . . 
f  drilled. . . . 


J  drilled. . . . 


I  drilled . . . . 
I  drilled. . . . 


I  drilled. . . . 
I  dri  lied . . . . 
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% 

%"  PLATE. 


Actual 
thick¬ 
ness  of 
plate. 

1 

Sectional  area  ' 
of  plate. 

Bearing 
sur¬ 
face  of 
riv^ets. 

Shear¬ 

ing 

area  of 
rivets. 

Tensile ' 
strength 
of  plate 
per 

square 

inch. 

Maximum  stress  of  joint;  pounds  per 
square  inch. 

Effi¬ 
ciency 
of joint. 

Gross. 

' 

Net. 

Tension 
on  gross 
section 
of  plate. 

Tension 
on  net 
section  ofi 
plate.  - 

Compres¬ 
sion  on 
bearing 
surface  of 
rivets. 

Shearing 
on  rivets. 

Inch. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Pounds. 

\ 

• 

Percent. 

.392 

P 

3.  34 

2. 16 

2. 35 

7.07 

59,  730 

43, 290 

66,940 

61,. 520 

20, 450 

'  72.4 

.383 

3.  26 

2.11 

2.  30 

7.07 

58,  340 

42, 380 

65,470 

60,  070 

19,  540 

72.6 

.388 

4.  08 

V 

2.91 

2.33 

7.  07 

58,  340 

46,  590 

81,  590 

26,  890 

79.8 

.384 

3.85 

• 

2. 70 

2.  30 

7.  07 

58,  340 

49, 130 

70,060 

82,  240 

26.  750 

84.2 

CC 

00 

CO 

4.79 

3. 64 

2.  30 

7.  07 

/ 

58,340 

% 

48, 610 

63,970 

101, 250 

32,  940 

83.3 

.369 

5.  35 

4.  25 

2.21 

7.  07 

56, 670 

48, 500 

t 

61,060 

117, 420 

36,  700 

85.5 

.369 

5.  36 

4.  25 

2.21 

7.  07 

56,  670 

47,  700 

60, 160 

115,  700 

36,170 

84.1 

.338 

4.  82 

3.  95 

1.75 

5.  30 

59,  730 

43.  070 

52,  560 

118, 630 

39,170 

72.1 

.384 

4.  77 

3.91 

«  * 

1.73 

5.  30 

58,  340 

42,  520 

51,  870 

117, 230 

38,260 

72.8 

1  \ 


0^ 
»  f 


\ 


576 


f 


RIVETED  JOINTS. 


f"  PLATE. 


[Figures  in  heavy-faced  type  denote  manner  of  failure. j 


■  i  •  * 


V 
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I"  PLATE. 


Actual 
thick¬ 
ness  of 
plate. 

% 

Sectional  area 
of  plate. 

Bearing 
sur¬ 
face  of 
rivets. 

• 

Shear- 

ing 

area  of 
rivets. 

Tensile 
strength 
of  plate 
per 
square 
inch. 

Maximum  stress  on  joint;  iiounds  per 
square  inch.- 



Gross. 

•  Ket. 

Ten.sion 
on  gross 
section 
of  plate. 

Tension 
on  net 
.section 
of  ])late. 

Compres¬ 
sion  on 
bearing 
surface  of 
rivets. 

Shearing 
on  rivets. 

Inch. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Pounds. 

5.  39 

3.52 

3.75 

15.  71 

57,  870 

42, 890 

-  65,680 

- 

61,  650 

14, 720 

• 

.382 

.380 

5. 16 
5. 16 

3.63 
3.  64 

3. 06 
3.  04 

12.  57 
12.  57 

58, 340 
54,  290 

''s 

44,  260 
43,  240 

62,920 

61,290 

•5S9 

74,  640 
73, 390 

18, 170 
17,  750 

X 

.379 

5.86 

4.  34 

3.03 

12.57 

57, 130 

• 

44,910 

60,650 

86,  860 

20,  940 

.385 

5.  20 

4.  04 

2.31 

9.  42 

58, 340 

45,  980 

69,180 

103,  510 

25, 380 

V 

' 

.373 

5. 46 

4 

-  . 

4.35 

2.  24 

9.  42 

59,  030 

46,  720 

58,640 

113, 880 

27, 080 

1 

k 

• 

Effi¬ 
ciency 
of  joint. 


Per  cent. 


74.1 


75.9 

79.6 


78.6 


78.8 


-  > 

79, 1  _ 


H.  Ex.  1(>1 - 37 
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PLATE. 

[Figures  iu  lieavy-faced  type  denote  manner  of  failure.] 
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579 


I"  PLATE. 


Actual 
thick¬ 
ness  of 
plate. 

Sectional  area 
of  plate. 

Bearing 
sur¬ 
face  of 
rivets. 

Shear¬ 

ing 

area  of 
rivets. 

Tensile 
strength 
of  plate 
per 

square 

inch. 

Maximum  stress  on  joint;  pounds  per 
-  square  inch. 

Effi¬ 
ciency 
of  joint. 

• 

Gross. 

Net. 

Tension 
on  gross 
section 
of  plate. 

Tension 
on  net 
section 
of  plate. 

Compres¬ 
sion  on 
hearing 
surface  of 
rivets. 

Shearing 
on  rivets. 

Inch. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Pounds. 

- 

Per  cen  t. 

.379 

6. 09 

4.  96 

2.27 

9.42 

57, 130 

44,  650 

54,830 

•  ' 

119, 800 

28, 870 

78.1 

.388 

4. 08 

9 

2.33 

1.75 

1 

2.  65 

58,  340 

25,  950 

45,  440 

60,  500 

39,950 

44.4 

.387 

"4.06 

2.  32 

3.  48 

5.30 

58,  340 

40,  570 

70,990 

47, 330 

31, 080 

69.5 

. 

.384 

4.  61 

2.  88 

3.  46 

5.  30 

58,  340 

42, 150 

67,470 

56, 160 

36, 660 

72.2 

.384 

4.  55 

2.  63 

1.92 

3.93 

58, 340 

33,  050 

57, 190 

78, 330 

38,270 

56.6 

m 

• 

580 
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%"  PLATE. 

[Figures  in  heavy-faced  tpj’^e  denote  manner  of  failure.] 
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581 


PLATE. 


aL 


Actual 
thick¬ 
ness  of 
plate. 

Sectional  area 
'of  plate. 

Bearing 
sur¬ 
face  of 
rivets. 

Shear¬ 

ing 

area  of 
rivets. 

Tensile 
strength 
of  plate 
per 

square 

inch. 

Maximum  stress  on  joint ;  pounds  per 
square  inch. 

Effi¬ 
ciency 
of  joint. 

Gross. 

Net. 

Tension 
on  gross 
section 
of  plate. 

Tension 
on  net 
section 
of  plate. 

Compres¬ 
sion  on 
bearing 
surface  of 
rivets. 

Shearing 
on  rivets. 

Inch. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Sq.in. 

Pounds. 

Percent. 

.385 

y 

4.55 

2.  63 

3. 85 

7.  85 

53, 730 

38,  790 

67,100 

45,  840 

22, 480. 

72.2 

.370 

1 

5. 31 

i 

3. 46 

3.70 

7.  85 

56, 670 

43, 050 

66,070 

61,  780 

29, 120 

76.0 

'4 


PLATE. 


.427 

5.33 

4. 05 

2.  56 

7.  07 

59,  000 

48, 120 

• 

63,  300 

100, 190 

36,280 

83.3 

.-440. 

.440 

-  6. 16 
6. 17 

3.  48 
.3.  38 

2.69 
2.  79 

8.41 
8.  41 

.  59,  390 
59,  390 

23, 360 
32,  540 

41,»50~ 

59,410 

-  -53-,-490- 
71,970 

17, 110 
23, 880 

39.3 
54. 8 

.434 

5.  86 

3.  58 

2. 28 

7.  21 

52, 910 

42,  250 

69,160 

108,  600 

34, 340 

79.8 

.421 

5.69 

3.  40 

2.  29 

7.  21 

61,650 

39, 740 

66,500 

98, 730 

31, 360 

64.5 

0 
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/s"  PLATE. 

'  _  ft 
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tV' 'PLATE. 


Actual 
thick¬ 
ness  of 
plate. 

Sectional  area 
of  plate. 

Bearing 
sur¬ 
face  of 
rivets. 

Shear¬ 

ing 

area  of 
rivets. 

Tensile 
strength 
of  plate 
per 

square 

inch. 

Maximum  stress  on  joint;  pounds  per 
square  inch. 

Effi¬ 
ciency 
of  joint. 

! 

Gross. 

Net. 

Tension 
on  gross 
section 
of  plate. 

Tension 
on  net 
section 
of  plate. 

Compres¬ 
sion  on 
bearing 
surface  of 
rivets. 

Shearing 
on  rivets,  i 

Inch. 

Sq. in. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Pounds. 

1 

1 

Percent. 

t 

V 

* 

.413 

6.  20 

4.03 

2. 17 

7.21 

52,  910 

44, 150 

67,920 

126,130 

37,960 

83.4 

.411 

6. 17 

3.94 

2.23 

7,  21 

61,  6,50 

36, 660 

57,410 

101,430 

31. 370 

60.0 

.425 

5.  84 

3.  98 

1.86 

6.01 

59, 000 

40, 270 

59, 100 

126, 450 

• 

39,130 

68.3 

.409 

5.89 

3. 85 

t 

4.  09 

15. 71 

61, 140 

43, 360 

66,340 

62,  440 

« 

16,  260 

70.9 

\ 

.427 

5.12 

2.13 

2.  99 

4. 81 

59,000 

31,  740 

76,290 

54.  350 

33, 780 

53.8 

.415 

4.99 

1.98 

3.01 

4. 81 

52, 910 

27, 820 

70,100 

46, 110 

28,  860 

52.6 

.427 

5.55 

2.  56 

2.  99 

4.  81 

59,  000 

31, 100 

67, 420 

57, 730 

35, 880 

*52.7 

.413 

5.  37 

2.  37 

2.99 

4.  81 

61, 140 

30, 370 

68,820 

54, 550 

33,  910 

49.7 

.422 

5.  90 

2.  95 

!  2.95 

4.81 

61,  650 

29, 240 

58, 490 

58,  490 

35,870 

47.4 

.  420 

^  5.89 

2;  95 

2.  94 

4.  81 

31,  870 

63,630 

63, 840 

39  020 

■ 

' 

*  Pulled  oil' rivet  heads. 


kivetp:d  joints.  . 

) 

/b"  PLx^rE. 


[Figures  in  heavy-faced  type,  denote  manner  of  failure.] 


Nominal 
thickness — 


Plate. 


Cov¬ 

ers. 


Inch. 


Inchr 


7 

TS 

7 

T6 


7 

T6 

_7 

T3 


7 

TB 

7 

TB 


7 

TB 

7 

TB 


_7_ 


:  Size  and 
I  kind  of 
I  holes. 


Inch. 


I  drilled  . . . 
I  punched  . 


I  drilled  . . . 
I  punched  - 


J  drilled  . . . 
I  punched  . 


^  drilled  . . . 
I  punched  . 


^  drilled  . .. 


A 
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/b"  plate. 


% 


Actual 
thick- 
nes.s  of 
plate. 

Sectional  area 
of  plate. 

Bearing 
sur¬ 
face  of 
riv^ets. 

Shear¬ 

ing 

area  of 
riv^ets. 

Ten.sile 
strength 
of  plate 
per 

square 

inch. 

Maximum  stress  on  joint;  pounds  per 
square  inch. 

'Effi¬ 
ciency 
of  joint. 

(rlOS.S. 

Net." 

Tension 
on  gross 
section 
of  plate. 

Tension 
on  net 
section 
of  plate. 

Compres¬ 
sion  on 
bearing 
surface  of 
riv’ets. 

Shearing 
on  rivets. 

Inch . 

Sq.  in. 

Sq.  in . 

Sq.  in. 

Sq.in, 

Pounds. 

Percent. 

« 

*.424 

5.94 

3.35 

2.  60 

4. 21 

59,  390 

27,  580 

48,  900 

63, 000 

38,910 

46.4 

.420 

5. 90 

3.24 

2.  66 

4.21 

52, 910 

28,  530 

51,  940 

63,  270 

39,980 

53.9 

.425 

5.  95 

3.  35 

5.  21 

8.  41 

61,  650 

40,  620 

72,150 

46,  390 

28, 740 

65.8 

.423 

5.  93 

3. 24 

5.  36 

8. 41 

61,  650 

37,  910 

69,380 

41,  940 

26,  730 

61.4 

.428 

5.  79 

3.  54 

4.  49 

7.21 

59, 000 

43,150 

70,570 

55,  640 

34,  650 

73.1 

,440 

5.94 

3.  55 

4.  78 

7.21 

59,  390 

38,  870 

65,040 

48,  310 

32,  020 

65. 4 

.409 

6. 14 

3. 99 

A 

4.  29 

7.  21 

52, 910 

43, 530 

66, 990 

62,310 

37,070 

82.3 

.412 

6. 19 

, 

i 

3.95 

4.48 

7.  21 

52,  910 

40, 380 

63,290 

55,  800 

34,  670 

76.3 

.422 

5.  81 

3.  96 

3.  69 

6.01 

59,  000 

1 

38, 850 

56,990 

61, 170 

37,550 

65.8 

”1 

58G 
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iV'  PLATE. 


[Figures  in  heavy-faced  type  denote  manner  of  failure.] 


Sheet  letter.s. 

Nominal 
thickness — 

No. 

of 

test. 

Plate. 

Covers. 

■ 

style  of  joint. 

Plate. 

Cov¬ 

ers. 

Size  and 
kind  of 
holes. 

# 

1 

- 

1 

Inch. 

Inch. 

Inch. 

'  t 

5157 

K— K 

OOQ£X>' 
O  WD  O 
O  0^0  O  O 

'!< 

l< 

- 

> 

> 

> 

7 

§  drilled'. . . 

ii» 

1, 

) 

5158 

0-P 

O  0.j0  O  O 
O  0^0  Q  C 
■0'0*<>0-C 

1  f 

'I  K 

>.j  •!< 

> 

> 

• 

7 

j  (1  r , 

> 

f 

• - uroj - 

V 

1 

.  j 

5159 

P— P 

O  Of  o  o 
O  0^0  o 

o-o-<5-^  1 

J 

t 

> 

> 

> 

7 

J  drilled  ... 

k 

1  d 

1 

— - — ■ —  23:r6 - — 

1 

/ 

5160 

L— L 

• 

.T< 

> 

> 

> 

7 

- 

1  drilled  .  - . 

T6 

' 

r 

•* - larjo - 

' 

.'•v^ 
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‘ ,  *<•* 

»4 


t.r  ^  > 
•  ■'  • 


\ 


PLATE. 


I 


Actual ! 
thick¬ 
ness  of 
plate.  I 

1 

Sectional  area 
of  plate. 

Bearing 
sur¬ 
face  of 
rivets. 

Sliear- 

iug 

area  ot 
rivets. 

Tensile 
strength 
of  plate 
per 

square 

inch. 

Maximum  stress  on  joint;  pounds  per 
square  inch. 

Effi¬ 
ciency 
of  joint. 

Gross. 

Net. 

Tension 
on  gross 
section 
of  plate. 

Tension  ■ 
on  net 
section 
of  plate. 

Compres¬ 
sion  on 
bearing 
surface  of 
rivets. 

Shearing 
on  rivets. 

Inch. 

Sq.  in. 

Sq. in. 

Sq.  in. 

Sq.  in. 

Potinds. 

• 

Percent. 

.432 

5. 93 

4.04 

5. 66 

'  9.02 

59, 000 

45, 720 

67,100 

47, 900 

30,  060 

✓ 

< 

77.5 

< 

» 

y  ^ 

✓ 

■ 

.412 

6.  20 

4. 40 

5.41 

1 

9. 02 

1 

52, 910 

48,  710 

68,630 

55, 820 

33, 480 

92.1 

.432 

5.  52 

4.01 

4.54 

7. 21 

58,  090 

48, 040 

66,130 

58, 410 

• 

36, 780 

« 

82.7 

.438 

5.  91 

4.38 

4.  60 

7.  21 

59,  390 

1 

46,  430 

62,  650 

59,  650 

38,060 

78.2 

\ 

y 


/ 


I 


'  / 


I 


'588 


RIVETED  JOINTS. 


,  /g”  PLATE. 

[Figure.s  in  lieavy-faced  type  denote  manner  of  failure.] 


Sheet  letters. 

Nominal 
thickness — 

No. 

of 

test. 

Plate. 

Covers. 

Style  of  joint. 

Plate. 

Cov¬ 

ers. 

Size  and 
kind  of 
holes. 

,  } 

Inch. 

Inch. 

Inch. 

5139 

P— K 

oooooo'j 

/ 

s 

7 

1 J  drilled  . . 

\ 

1 

S 

y - zsroe - 4 

1 

T 

*5140 

M— M 

oooooo 

s. 

T 

IJ  drilled  . . 

/ 

^  < 
1 

> 

L 

« -  14:^28 - 

\ 

\ 

• 

'•5141 

L— L 

ooooo 

< 

1 

s 

7 

1 J  drilled  . . 

IS 

f 

- 13:'73  - ► 

J 

*5142 

Q-Q 

o  o  o  o  c 

h-S-ya-^ 

iC  ^ 

s 

7 

1 J  drilled  . . 

A  . 

/ 

.  1 

Jo*  ti7 

*  Pulled  off  rivet  heads. 


RIVETED  JOINTS 


589 


jy  PLATE. 


Actual 
thick¬ 
ness  of 
plate. 

Sectional  area 
of  plate. 

Bearing 
sur¬ 
face  of 
rivets. 

Shear¬ 

ing 

area  of 
rivets. 

Tensile 
strength 
of  plate 
per 

sqtiare 

inch. 

Maximum  stress  on  joint;  pounds  per 
.square  inch. 

Gross. 

Net. 

Tension 
on  gross 
section 
of  plate. 

Tension 
on  net 
section' 
of  plate. 

Compres¬ 
sion  on 
bearing 
surface  of 
rivets. 

Shearing 
on  rivets. 

Effi¬ 
ciency 
of  joint. 

Inch. 

8q.  in. 

Sq.  in. 

Sq.  in. 

Sq.  in. 

Pounds. 

• 

Percent. 

.428 

5.16 

1.95 

3. 21 

7.  .36 

58, 090 

28, 190 

74,610 

y 

^45,320 

19, 770 

48.5 

.421 

6. 01 

2.  85 

3. 16 

7. 36 

61,  650 

34, 850 

73,  490 

66,  280 

28, 460 

56.5 

.438 

6. 01 

3.28 

2.  74 

6. 14 

59,  390 

33,  560 

61,  490 

73, 610 

32,  850 

56.  5 

■» 

- 

4 

y 

• 

\ 

.422 

6. 61 

3.  97 

2.  64 

6. 14 

• 

56,  960 

30,  420 

50,  650 

76, 170 

32,  750 

53.4 

S 

1 

\ 


# 


✓ 


c. 


n 

A 


I 


V 

y 


, 


:,i 


•V 


-.  i 


V 


( 


Vi-;./ 


'  X  !. 


\ 


JJ 


t 


5 


I 


\ 


y 


1 


,  \  ✓ 


'  -y  '  •  w  .♦  *  '  • 


r  .  .  ■  .  .'4 


•r*  *' 
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RETESTS  BY  TENSION  AND  COMPRESSION  OF  SPECI¬ 
MENS  FROM  WROUGHT-IRON  BAR  NO.  601. 


N 


[See  Report  of  Tests,  1882,  page  195,  for  original  test.] 
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Two  tension  and  three  compression  specimens  were  taken  from  the 
fractured  end  of  wrought-iron  bar  Ko.  601,  8  years  and  8  months  after 
the  original  test  was' made. 

The  original  test  gave  the  elastic  limit  30,938  pounds  per  square 
inch,  tensile  strength  53,002  pounds  per  square  inch. 

The  present  tests  were  made  for  tlie  purpose  of  determining  the  effect 
of  a  long  period  of  rest  following  overstraining  of  the  metal. 

Since  in  the  original  test  the  metal  stretched  21  per  cent,  the  maxi¬ 
mum  stress  per  square  inch,  referred  to  the  sectional  area  as  it  existed 
at  the  time  the  maximun  load  was  reached,  was  approximately  64,200 
pounds  per  square  inch. 

In  tension  test  'No.  5110,  no  appreciable  set  was  caused  by  65,000 
pounds  per  square  inch,  and  after  70,000  i)ounds  per  Sf[uare  inch  had 
been  applied  ^^0012  set  was  observed  in  a  length  of  10.'^  The  metal 
stretched  rapidly  under  72,860  pounds  i)er  square  inch,  and  showed  a 
tensile  strength  of  74,420  i)ounds  per  square  inch. 

Test  hTo.  5111,  showed  a  similar  behavior,  it  apparently  had  an  elastic 
limit  of  71,000  i)ounds  per  square  inch,  and  had  elongated  under  stress 
^'.31  at  72,000  pounds  i^er  square  inch,  when  the  test  was  discontinued. 
The  specimen  was  cut  off  at  the  ends,  reducing  its  length  to  12'^,  and 
then  tested  by  compression. 

Sets  appeared  after  a  load  of  15,000  pounds  per  square  inch,  and 
were  increased  by  higher  stresses. 

After  loading  Avith  60,000  pounds  per  square  inch  compression,  the 
test  was  again  discontinued,  the  specimen  turned  down  to  a  tensile 
form  and  the  test  then  resumed  under  tensile  stresses. 

A  set  appeared  after  30,000  pounds  per  square  inch,  and  with  40,000 
pounds  per  square  inch  and  higher  loads  they  continued  to  increase. 

Compression  specimen  No.  5116  began  to  display  sets  at  20,000 
lAounds  per  square  inch,  which  increased  with  higher  loads.  This 
specimen  Avas  turned  doAvn  and  finally  ruptured  by  tension. 

When  the  stresses  Avere  reversed,  sets  appeared  at  20,000  pounds 
per  square  inch  tension. 

The  early  appearance  of  tensile  sets  is  attributed  to  the  overcom- 
pression  it  had  Just  before  received,  for  in  specimen  No.  5110,  tested  by 
tension  Avithout  the  prior  overconq)ression,  sets  did  not  appear  at 
65,000  i)Ounds  ])er  square  inch  stress. 

In  the  second  compression  siAecimen  sets  appeared  at  20,000  pounds 
per  square  inch. 

The  third  compression  specimen  Avas  annealed  at  1015°  Fahr.  This 
did  not  appear  to  materially  change  the  early  sets,  although  at  55,000 
lAOunds  per  square  inch  a  larger  set  Avas  observed  than  before. 

From  these  results  it  appears  that  this  OA-erstrained  tensile  metal 
possessed  an  exalted  tensile  elastic  limit,  and  retains  but  little  ductility 
as  shown  by  final  elongation  and  contraction  of  area,  and  that  while 
this  rigidity  of  form  pertains  Avhen  tested  by  compression,  yet  it  does 
not  possess  an  equality  of  elastic  limits  in  tension  and  compression 
after  this  i)rolonged  period  of  rest. 
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llETEST  OF  WROUGHT  IRON, 


TENSION  SPECIMENS, 


NTo.  5110. 


Tension  Test. 


Sectional  area,  1  square  incli. 
Gauged  length,  lO^q 


Applied  loads. 

In  .gauged  length. 

Eemarks. 

\ 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Founds. 

Inch, 

Inch. 

1,000 

1,000 

0. 

0. 

Initial  load. 

5,  000 

5,  000 

.0016 

0. 

10,  000 

10, 000 

.0033 

15.  000 

15,  000 

.0052 

0. 

20,  000 

20,  000 

.0070 

• 

25,  000 

25,  000 

.0089 

30, 000 

30,  000 

.  0108 

0. 

35,  000 

35, 000 

.  0125 

' 

40, 000 

40, 000 

.0145 

— .  0001 

45, 000 

45,  000 

.0164 

50, 000 

50,  000 

.0182 

45,  000 

45,  000 

.0164 

40,  000 

40,  000 

.  0145 

35,  000 

35,  000 

.0127 

30,  000 

30, 000 

.0108 

25,  000 

25,  000 

.0090 

20,  000 

20,  000 

.0070 

15,  000 

15, 000 

.0051 

10, 000 

10,  000 

.0032 

5,  000 

5,  000 

.0014 

— .  0001 

50, 000 

50, 000 

.0181 

51,000 

51,000 

.0184 

52, COO 

52, 000 

.0189 

53,000 

53,  000 

.  0194 

54,  000 

54,  000 

.0196 

55,  000 

55,  000 

.0200 

\ 

56,  000 

56,  000 

.  0204 

57,  000 

57,  000 

.0208 

/ 

58,  000 

58,  000 

.0211 

59,  000 

59,  000 

.  0216 

60,  000 

60,  000 

.0221 

—.001 

61, 000 

61,000 

.0225 

62, 000 

62,  000 

.0228 

63, 000 

63,  000 

.  0232 

* 

64, 000 

64,000 

.0236 

65,  000 

65, 000 

.0241 

0. 

66,  000 

66,  000 

.0248 

67,  000 

67,  000 

.0253 

68,  000 

68,  000 

.0259 

69,  000 

69,  000 

.0266 

70,  000 

70.  OOo 

.0275 

.0012 

72, 860 

72,  860 

.22 

Kapid  stretching. 

73,  000 

73,  000 

.36 

73,  700 

73, 700 

.50 

74,  000 

74,  000 

.57 

Opens  cracks  along  surface  of  stem. 

74,  420 

74, 420 

.67 

Tensile  strength. 

69,  600 

A  t  timpi  of  rnptiirft. 

0 

0 

.83 

=  8.3  per  cent. 

Elongation  of  inch  sections:  ''.03,  ".07,  ".06,  ".07,  ".08,  ".20,*  ".15 
"07,  ".07,  ".03. 

Diameter  at  fracture,  1".01;  area,  .801  square  inch. 

Contraction  of  area,  19.9  per  cent. 

Fractured  4".4  from  the  neck.  Aiiiiearance,  granular. 
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No.  5111. 

Tension  Test. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

1, 000 

1,000 

0. 

0. 

Initial  load. 

5,  000 

5, 000 

.0013 

10, 000 

10, 000 

.0032 

15, 000 

15, 000 

.0050 

20,  000 

20, 000 

.0067 

25,  000 

25,  000 

.0085 

30, 000 

30,  000 

.0105 

35,000 

35, 000 

.0124 

40, 000 

40,  000 

.0143 

45, 000 

45, 000 

.0161 

50,  000 

50,  000 

.0180 

45,  000 

45, 000 

.0161 

40, 000 

40,  000 

.0144 

35, 000 

35,  000 

.0125 

30,  000 

30,  000 

.0107 

25,  000 

25,  000 

.0088 

20, 000 

20, 000 

.0068 

\ 

15, 000 

15, 000 

.0050 

10,  000 

10,  000 

.0030 

5,  000 

5,  009 

.0012 

— .  0003 

50, 000 

50, 000 

.0180 

60.  000 

60,  000 

.0220 

65,  000 

65, 000 

.  0245 

66,  000 

•  66, 000 

.0250 

67,  000 

67,  000 

.0255 

68, 000 

68,  000 

.0263 

69,  000 

69,  000 

.0265 

70, 000 

70,  000 

.0275 

71,  000 

71,  000 

.0280 

Elastic  limit.  Snapping  sounds.  * 

72, 000 

72, 000 

.31 

Tensile  test  discontinued. 

Ends  cut  off,  reducing  the  length  to  12^',  and  test  resumed  by  com¬ 
pression. 

Interval  of  rest  1  day. 

New  gauged  length  of  10  inches  established. 

Sectional  area  considered,  1  square  inch,  as  before. 
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RETEST  OF  WROUGHT  IRON 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres¬ 

sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

1, 000 

1,000 

0. 

0. 

Initial  load. 

5, 000 

5,  000 

.0012 

0. 

10,  000 

10, 000 

.0035 

0. 

15, 000 

15,  000 

.0008 

20,  000 

20,  000 

.0084 

.0017 

25,  000 

25,  000 

.0119 

.0029 

30, 000 

30, 000 

.0157 

.0049 

35, 000 

35,  000 

.0199 

.0071 

40, 000 

40, 000 

.0251 

.0100 

•  45,000 

45,  000 

.0311 

.0139 

* 

50,  000 

50,  000 

.0399 

.0207 

65,000  • 

55,  000 

.0513 

.0300 

60, 000 

60,  000 

.0691 

.0458 

Compression  test  discontinued. 

Turned  down  to  tensile  specimen. 
Threaded  ends,  I'MO  diameter. 
Stpm,  8  inches  long. 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 
Gauged  length,  6.'' 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

500 

1,  000 

0. 

0. 

Initial  load. 

2, 500 

5,000 

.0008 

10,  000 

20, 000 

.  0039 

0. 

12,  500 

25, 000 

.0051 

0. 

15,  000 

30,  000 

.0064 

.0001 

17, 500 

•  35, 000 

.0075 

.0001 

20,  000 

40, 000 

.0089 

.0004 

22,  500 

45,  000 

.0103 

.0006 

25, 000 

50, 000 

.0119 

.0011 

27,  500 

55,  000 

.0136 

.0017 

30, 000 

60,  000 

.0159 

.0026 

32,  500 

65,  000 

.0191 

.0046 

35,  000 

70,  000 

.0241 

.0082 

36,  000 

72,  000 

.0269 

37,  000 

74,  000 

.0303 

38,  000 

76,  000 

.04 

39, 000 

78, 000 

.08 

Tensile  strength. 

34, 600 

At  time  of  rupture. 

0 

0 

.11 

=  1.8  per  cent. 

Elongation  of  inch  sections:  ''.08,  ".01,  ".01,  ".00,  '^.00,  ".01. 
Diameter  at  fracture,  ".69;  area,  .374  square  inch.- 
Contraction  of  area,  25.2  per  cent. 

Appearance  of  fracture,  granular  80  per  cent;  fibrous  interspersing 
granular  metal  20  per  cent. 
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COMPRESSION  SPECIMENS. 


diam^T*, 


No.  5116. 

Compression  Test. 

Sectional  area,  1  square  inch. 

Gauged  length,  10^'. 


Applied  loads. 

In  gauged  lengths. 

Total. 

Per  square 
inch. 

Compres¬ 

sion. 

Set. 

Eemarks. 

Pounds. 
1,000 
5,000 
10,  000 
15, 000 
20, 000 
25,  000 
30, 000 
35,  000 
40,  000 
45,  000 
50,  000 
55, 000 
60, 000 

Pounds, 

1,000 

5,  000 
10, 000 
15,  000 
20, 000 
25,  000 
30, 000 
35,  000 
40,  000 
.  45,000 
50,  000 
55.  000 
60, 000 

Inch. 

0. 

.0012 
.0030 
.0049 
.0068 
.0087 
.0107 
.  0126 
.  0149 
.0179 
.0221 
.0292 
.0438 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.  0001 
.0002 
.0004 
.0010 
.0021 
.0047 
.0099 
.0222 

Initial  load. 

« 
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RETEST  OF  WROUGHT  IRON. 


Turned  down  to  tensile  specimen  with  ends  I'M  diameter. 
Stem,  8  inches  long. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  6". 

Interval  of  rest  since  compression  loading,  37  days. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Kemarks. 

Pounds. 

Pounds. 

Inch. 

Inch. 

500 

1,  000 

0. 

0. 

Initial  load. 

2,  500  , 

5,  000 

.0010 

0. 

5,  000 

10,  000 

.0020 

0. 

V 

7,  500 

15, 000 

.0030 

0. 

10, 000 

20,  000 

.  0042 

.0002 

12,  500 

25, 000 

.0054 

.0002 

15, 000 

30, 000 

.0067 

.  0003 

17,  500 

35,  000 

.0080 

•0005 

20,  000 

40, 000 

.0095 

.0008 

22, 500 

45,  000 

.0111 

.0013 

1 

25,  000 

50,  000 

.0130 

.0021 

27,  500 

55, 000 

.0151 

.  0032 

- 

30,  000 

60,  000 

.0179 

.0049 

32,  500 

65, 000 

.  0218 

.0075 

35,  000 

70,  000 

.  0274 

36,  000 

72,  000 

.  0303 

37. 000 

74, 000 

.035 

37,  500 

75, 000 

.07 

38,  000 

76,  000 

.20 

' 

38, 180 
36, 100 

76,  360 

.32 

Tensile  strength. 

At  time  of  rupture. 

0 

0 

.37 

=  6.2  per  cent. 

Elongation  of  inch  sections :  ".03,  ".04,  ".05,  ".04,  ".05,  ".10=*^, 
Diameter  at  fracture,  ".74  j  area,  .430  square  inch. 
Contraction  of  area,  14.  per  cent. 

Fractured  1".5  from  the  neck.  Appearance,  granular. 
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No.  5117. 

I 

Compression  Test, 

Leiigtli,  12". 

Diameter,  1".129.  - 
Sectional  area,  1  square  incli. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks.  ’ 

% 

\ 

Total. 

Per  square 
inch. 

Compres¬ 

sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

Initial  load. 

5, 000 

5,  000 

.0015 

0. 

10, 000 

10. 000 

.  0032 

0. 

15,  000 

15,  000 

.0050 

0. 

20,  000 

20, 000 

.0069 

.0001 

25,  000 

25, 000 

.0089 

.0004 

30, 000 

35, 000 

.  0107 

.0004 

35, 000 

35, 000 

.0126 

.0005 

40,  000 

40, 000 

.0148 

.  0009 

45, 000 

45, 000 

.0176 

.0009 

50,  000 

50, 000 

.0216 

.  0040 

55,  000 

55,  000 

.  0289 

.0094 

60,  000 

60, 000 

.0450 

.  0239 

Rested  12  days  without  load ;  test  then  resumed. 

62, 500 

62, 500 

Ultimate  strength. 

/ 

Failed  by  triple  flexure. 

Test  discontinued  Avhen  the  specimen  had  been  bent  through  122  de¬ 
grees,  the  resistance  falling  in  the  meantime  to  6,000  pounds. 
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EETEST  OF  WROUGHT  IRON. 


1^0.  5118. 


Compression  Test. 

Lcpgtli,  12". 

Diameter,  1".129. 

Sectional  area,  1  square  incli. 

Gauged  length,  10". 

Specimen  was  annealed  by  heating  gradually  over  a  red-hot  plate 
until  it  acquired  the  estimated  temperature  of  ioi5o  Fahr.  Cooled  im¬ 
mediately  in  the  open  air  and  12  days  later  tested  by  compression. 


Applied  loads. 

In  ganged  length. 

Remarks. 

1 

Total. 

Per  square 
inch. 

Compres¬ 

sion. 

Set. 

Pounds. 

Pounds. 

Ineh. 

Inch. 

1,  000 

1,000 

0. 

0. 

Initial  load. 

5,  000 

5, 000 

.0016 

0. 

- 

10,  000 

10, 000 

.0033' 

0. 

15,  000 

15,  000 

.  0052 

.0001 

20,  000 

20, 000 

.0071 

.  0002 

25, 000 

25,  000 

.0090 

.  0002 

30,  000 

30, 000 

.0111 

.0003 

31,  000 

31, 000 

.0114 

— 

32, 000 

32,  000 

.  0118 

* 

33,  000 

33, 000 

.0121 

1 

34,  00(' 

34,  000 

.0125 

35,  000 

35,  000 

.0128 

.0003 

36,  000 

36,  000 

.  0132 

—  % 

37, 000 

37,000 

.  0138 

38, 000 

38, 000 

.0140 

39.  000 

39,  000 

.0143 

40,  000 

40, 000 

.0149 

.  0006 

41,  000 

41,  000 

.0151 

42,  000 

42,  000 

.  01.57 

43, 000 

43,  000 

.0161 

44, 000 

44,  000 

.0168 

45,  000 

45,  000 

.0172 

.0010 

46, 000 

46,  000 

.0180 

47,  000 

47,  000 

.0186 

48,  000 

^8,  000 

.0192 

- 

49,  000 

49,000 

.  0201 

50,  000 

50,  000 

.0218  ., 

.  0038 

1 

51, 000 

51,000 

.  0228 

52,  000 

52,  000 

.0258 

53,  000 

53,  000 

.  0293 

54,  000 

54,  000 

.  0350 

55,  000 

55,  000 

.  0462 

.0258 

55,  860 

55,  860 

■ 

. 

Ultimate  strength. 

Failed  by  triple  flexure. 

After  passing  the  maximum  load  the  stresses  were  continued  while 
the  deflection  of  the  specimen  increased,  the  resistance  diminishing  in 
the  meantime.  • 

The  test  was  discontinued  when  the  specimen  had  been  bent  110  de¬ 
grees,  its  resistance  against  further  deflection  at  the  time  being  6,000 
pounds. 


% 


/ 


SECOND  SERIES-STEEL  BARS. 


(For  cliemical  composition  see  Report  of  Tests,  1889,  page  389.) 
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TEMPERATURE  TESTS 
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TENSION  TESTS  OF  METAL. 

No.  5242. 

Mark  1. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Per  square 
inch. 


In  gauged  length. 


Elongation 


Pounds. 

500 

2,  500 

5, 000 

7,  500 
10, 000 
12,  500 

Pounds. 

1,000 

5, 000 
10, 000 
15,  000 

Inch. 

0. 

.0007 

Inch. 

0. 

.0015 

.0024 

20i 000 

25,  000 
30,  000 
35,  000 
40,  000 
45,  000 

50,  000 

51,  000 

52,  000 

53,  000 

.  0033 
.0041 

0. 

15,  000 

17. 500 
20,  000 
22,  500 

25,  000 

25. 500 

26,  000 

26. 500 
27,  000 
27,  500 

.0050 

.0060 

0. 

.0068 

.0077 

.0086 

.0087 

pop 

.0089 

.0090 

54, 000 

55,  000 

56,  000 

.0092 

.  0095 

28,  000 

.0096 

28,  500 

29,  000 
29,  500 

57,  000 

.0098 

58,  000 

59,  000 
59,  800 

53, 000 

.0099 

.0102 

29,  900 
26, 500 

(  . 0164 

1  .  0172 

27, 000 
27,  500 

54,  000 

55,  000 

.0215 

C  . 0345 

5  . 1230 

28, 000 

28,  5oa 

29,  000 

29,  500 

30,  000 

30,  500 

31,  000 
31,  500 
32, 000 

56,  000 

.1268 

57,  000 

.1325 

58, 000 
59, 000 
60, 000 
61,  000 
62, 000 

.  1420 

.1485 

.  1575 

.1690 

.1815 

63. 000 

.1907 

64,  000 
65, 000 
66, 000 
67,  000 

.2080 

32,  500 

.21 

33, 000 
33, 500 

.23 

.24 

34,  000 

68, 000 
69. 000 

.26 

34, 500 
35,  000 

.27 

70; 000 
71, 000 
72,  000 

.30 

35,  500 

.32 

36,  000 

36,  500 

37,  000 

.35 

73, 000 
74,  000 

.37 

.41 

37,  500 
‘38,000 

38,  500 
39, 000 

75;  000 

76, 000 

77,  000 

78,  000 
78, 800 

.45 

.53 

.61 

.74 

39, 400 
29, 800 

0 

1.  00 

0 

1.40 

Set. 


»' 


Remarks. 


Initial  load. 


Elastic  limit.  Load  fell. 


Tensile  strength. 
At  time  of  rupture. 
=  28.0  per  cent. 


Elongation  of  inch  sections, ".16,  ".22,  '.59*,  ".26,  ".17. 
Diameter  at  fracture,  ".48  j  area,  .181  square  inch. 
Contraction  of  area,  63.8  per  cent. 

Fractured  3"  from  the  neck.  Appearance,  fine  silky. 
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TEMPERATURE  TESTS 


No.  5243. 

Mark  2. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 
Gauged  length,  5". 


Applied,  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

• 

* 

m 

500 

1,000 

0. 

0. 

Initial  load. 

2, 500 

5,  000 

.0007 

5,000 

10, 000 

.0015 

" 

7,  500 

15,  000 

.0025 

10, 000 

20, 000 

.0034 

0. 

12,  500 

25,  000 

.0043 

15,  000 

30,  000 

.0052 

0. 

17,  500 

35, 000 

.0061 

20,  000 

40,  000 

.0070 

.0002 

- 

22,  500 

45,  000 

.0079 

.  0002 

25,  000 

50,  000 

.0089 

.0002 

- 

25,  500 

51,  000 

.0090 

26,  000 

52,  000 

.0092 

• 

26,  500 

53, 000 

.0094 

27,000 

54,  000 

.0095 

t 

• 

27, 500 

55, 000 

.  0097 

.0003 

28,  000 

56,  000 

.0100 

28,  500 

57,  000 

.0102 

29,000 

58, 000 

.0103 

29, 500 

59, 090 

.0105 

30, 000 

60,  000 

.0107 

.0003 

- 

30,  300 

60,  600 

Elastic  limit.  Load  fell. 

27‘,  500 

55, 000 

.  0260 

28, 000 

56, 000 

.0915 

28, 500 

57, 000 

.0940 

29.  000 

58,  000 

.0982 

29,  500 

59,  000 

.1032 

30,  000 

60,  OCO 

.1105 

30,  500 

61, 000 

.1187 

31, 000 

62,  000 

.1250 

31,  500 

63, 000 

.1326 

32,  000 

64, 000 

.  1400 

32, 500 

65, 000 

.1470 

33,  000 

66, 000 

.1575 

33,  500 

67, 000 

.1670 

■  ' 

34,  000 

68, 000 

.1775 

34, 500 

69,  000 

.1868 

• 

35,  000 

70, 000 

.1980 

/ 

35, 500 

71, 000 

.21 

36, 000 

72.  000 

.22 

k 

36,  500 

73,  000 

.24 

37,000 

74,  000 

.25 

37,  500 

75,  000 

.26 

38, 000 

76, 000 

.28 

38,  500 

77, 000 

.30 

39, 000 

78, 000 

.32 

• 

39,  500 

79, 000 

.35 

- 

40, 000 

80,  000 

.38 

40,  500 

81,  000 

.42 

41,  000 

82, 000 

.45 

41,  500 

83, 000 

.51 

42,  000 

84, 000 

.60 

42,  500 

85,  000 

.69 

43, 000 

86,  000 

.94 

Tensile  strength. 

34,  900 

At  time  of  rupture. 

0 

0 

1.  33 

=26. 6  per  cent. 

Elongation  of  inch  sections,  ".16,  ".24,  ".54*,  ".22,  ".17. 
Diameter  at  fracture,  ".54  j  area,  .229  square  inch. 
Contraction  of  area,  54.2  per  cent. 

Fractured  at  the  middle  of  stem.  Appearance,  fine  silky. 
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No.  5548. 

Mark  4. 

Diameter,  ".714. 

Sectional  area,  .40  square  incli. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Pick. 

400 

1,  000 

0. 

0. 

2,  000 

5, 000 

.0006 

0. 

4,000 

10, 000 

.0016 

6, 000 

15,  000 

.0024 

8,  000 

20, 000 

.0032 

10,  000 

25,  000 

.0041 

0. 

12,  000 

30, 000 

.0050 

0. 

14, 000 

35, 000 

.0058 

0. 

16,  000 

40,  000 

.0066 

0. 

18, 000 

45, 000 

.0076 

0. 

20,  000 

50, 000 

.0085 

0. 

22, 000 

55, 000 

.0094 

0. 

22,  400 

56,  000 

.0095 

22,  800 

57,  000 

.0098 

23,  200  « 

58, 000 

.0099 

23,  600 

59,  000 

.0101 

0.  ! 

24,  000 

60,  000 

.0103 

24, 400 

61,000 

.0105 

22, 000 

55, 000 

C  .0140 

1  .  0200 

1 . 

22, 400 

56,  000 

.0938 

22,  800 

57,  000 

.  0958 

23,  200 

58, 000 

.1000 

23,  600 

59,  000 

.1038 

24,  000 

60, 000 

.1125 

24,400 

61,000 

.1194 

24, 800 

62,  000 

.1252 

25,  200 

63,  000 

.1337 

25,  600 

64,  000 

.  1395 

26,  000 

65,  000 

.  1435 

.1345 

26,  400 

66,  000 

.  1564 

26,  800 

67, 000 

.1636 

27,  200 

68, 000 

.1725 

27,  600 

69, 000 

.1880 

28,  000 

70, 000 

.1995 

.1838 

28, 400 

71,000 

"  .2079 

28,  800 

72,  000 

.  2228 

29, 200 

73,000 

.  2377 

29, 600 

74,  000 

.  25 

30, 000 

75,  000 

.27 

30,  400 

76,000 

.29 

30,  800 

77,  000 

.30 

31,  200 

78, 000 

.32 

31,600 

-  79,  000 

.35. 

32, 000 

80, 000 

.38 

32, 400 

81,000 

.40 

32, 800 

82, 000 

.45 

33,  200 

83,  000 

.50 

33, 600 

84,  000 

.56 

34,  000 

85, 000 

.66 

34,  400 

86, 000 

.88 

0 

0 

1.32 

Remarks. 


Initial  load. 


Elastic  limit.  Load  fell. 


Tensile  strength. 
=  26.4  per  cent. 


Elongation  of  inch  sections,  ".19,  ".23,  ".52*,  ".20,  ".18. 
Diameter  at  fracture,  ".49 ;  area,  .189  square  inch. 
Contraction  of  area,  52.8  per  cent. 

Fractured  at  middle  of  length.  Appearance,  fine  silky. 
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TEMPERATURE  TESTS, 


No.  5549. 


Diameter,  ".714. 

Sectional  area,  .40  square  inch. 
Gauged  length, 


\ 


Applied  loads. 

In  gauged  length. 

Remarks, 

Total. 

Per  square 
incli. 

Elongation. 

Set. 

Pound*. 

Pounds. 

Inches. 

Inch. 

400 

1,  000 

0. 

0. 

Initial  load. 

2,  000 

5,000 

.0006 

0. 

4,  000 

10,  000 

.0015 

8,  OOO 

,  20, 000 

.0032 

12,  000 

30,  000 

.  0052 

.0001 

16,  000 

40.  000 

.0069 

20, 000 

50,  000 

.0088 

.0002 

20,  400 

51,  000 

.0090 

20, 800 

52,  000 

.0091 

21,200 

53,  000 

.0093 

21,  600 

54,  000 

.0095 

22,  000 

55,  000 

.0097 

.0002 

22,  000 

55, 000 

.0097 

Second  application  of  this  load. 

55,  000 

.  0098 

After  10  minutes. 

55,  000 

.  0098 

After  15  minutes. 

22. 400 

56;  000 

.0100 

56,  000 

.  0100 

After  10  minutes. 

22, 800 

57,  000 

.0103 

57,  000 

.  0103 

• 

After  10  minutes. 

23, 200 

58,  000 

.0104 

9 

58,  000 

.0104 

After  10  minutes. 

23,  600 

59;  000 

Elastic  limit.  Sustained  momentarily,  then  load 

fell. 

21, 600 

54,000 

.0233 

54,  000 

.  0338 

After  5  minutes. 

54,  000 

.  0392 

After  10  minutes. 

54;  000 

.0585 

After  15  minutes. 

54;  000 

.  0658 

After  20  minutes. 

54;  000 

.  0696 

After  25  minutes. 

54;  000 

.0728 

After  30  minutes. 

54;  000 

.  0767 

After  35  minutes. 

54,  000 

.0775 

After  50  minutes. 

22,  000 

55; 000 

.0783 

* 

22,  400 

56,  000 

.0840 

. 

22,  800 

57,  000 

.0870 

23,  200 

58, 000 

.0938 

•  23,  600 

59,  000 

.1015 

24, 000 

60, 000 

.  1095 

24,  400 

61,  000 

.  1164 

24,  800 

62,  000 

.1224 

25,  200 

63,  000 

.1300 

25,  600 

64,  000 

.1380 

26, 000 

65,  000 

.  1457 

.1320 

26,  400 

66,  000 

.  1530 

N 

26,  800 

67,  000 

.  1620 

27, 200 

68,  000 

.1732 

27,  600 

69,  000 

.  1865 

28,  000 

70,  000 

.  1988 

.1830 

28,  400 

71,000 

,  2073 

28,  800 

72,  000 

.2158 

29,  200 

73,  000 

.2355 

29,  600 

74, 000 

.25 

• 

30,  000 

75, 000 

.27  . 

•30, 400 

76,  000 

.29 

30,  800 

77, 000 

.31 

31,  200 

78,  000 

.32 

31, 600 

79,  000 

.34 

32,  000 

80,  000 

.38 

32, 400 

81,  000 

.41 

*  Z' 

32,  800 

82, 000 

.45 

33,  200 

83,  000 

.50 

33, 600 

84,  000 

.55 

34,  000 

85,  000 

.63 

34,  400 

86,  000 

.78 

34, 480 

86,  200 

.91 

Tensile  strength. 

28,  900 

At  time  of  rupture. 

0 

1. 20 

=  24.  0  per  cent. 

Elongation  of  inch  sections,  'M6,  ".18,  ".49*,  ".20,  ".17. 
Diameter  at  fracture,  ".50;  area,  .196  square  inch. 
Contraction  of  area,  51.0  per  cent. 

Fractured  3."25  from  the  neck.  Appearance,  fine  silky. 


TEMPERATURE  TESTS 
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\ 


No.  5241. 

Mark  4. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Kemarks, 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

/ 

500 

1,  000 

0. 

0. 

Initial  load. 

2,500 

5,  000 

.0005 

0. 

5,  000 

10,  000 

.0012 

7,  500 

15,  000 

.0020 

10, 000 

20, 000 

.0029 

0. 

12,  500 

25, 000 

.0038 

15,  000 

30,  000 

.  0047 

17, 500 

35,  000 

.0056 

20, 000 

40, 000 

.0065 

.  0000 

22, 500 

45. 000 

.0073 

25, 000 

50,  000 

.0083 

.0000 

• 

25,  500 

51,  000 

.0084 

26,  000 

52, 000 

.0087 

26,  500 

53, 000 

.0088 

27,  000 

54,  000 

.  0090 

27,500 

55, 000 

.  0091 

0. 

1 

28.  000 

56, 000 

.0093 

28, 500 

57,  000 

.  0095 

29,  000 

58,  000 

.0097 

29,  500 

59, 000 

.0098 

Elastic  limit. 

29  750 

59,  500 

r.nad  tt-11.  • 

27;  500 

55, 000 

.0145 

28, 000 

56,  000 

.0460 

28,  500 

57,  009 

.  0950 

29,  000 

58,  000 

.  0990 

A 

29,  500 

59,  000 

.  1029 

30,  000 

60, 000 

.1098 

.0972 

' 

30, 500 

61,000 

.1160 

31, 000 

62,  000 

.1197 

31, 500 

63,  000 

.  1310 

32, 000 

64,000 

.  1390 

32,  500 

65,  000 

.1470 

33, 000 

66,  000 

.1550 

33, 500 

67,000 

.1612 

34, 000 

68,000 

.  1743 

34,  500 

69,  000 

.  . 1818 

35,  000 

70, 000 

.1940 

35,  500 

71, 000 

.2035 

36, 000 

72,  000 

.21 

36, 500 

73,000 

.23 

37,  000 

74,  000 

.25 

37, 500 

75,  000 

.27 

38, 000 

76, 000 

.28 

38,  500 

77,  000 

.30 

39, 000 

78,  000 

.33- 

39,  500 

79, 000 

.  35 

40, 000 

80, 000 

.37 

40. 500 

81,  000 

.40 

' 

41,  000 

82,  000 

.43 

41,500 

83,  000 

.47 

• 

42,  000 

84,  000 

.53 

42, 500 

85, 000 

.60 

43, 000 

86,  000 

.70 

43, 410 

86,  820 

.95 

Tensile  strength. 

35,  500 

At  time  of  rupture. 

0 

0 

1.  35 

=  27.0  per  cent. 

Elongation  of  inch  sections,  ".17,  ".35,  ".45*,  ".20,  ".18. 
Diameter  at  fracture,  ".55 ;  area,  .238  square  inch. 
Contraction  of  area,-  52.4  per  cent. 

Fractured  3"  from  the  neck.  Apj)earance,  fine  silky. 
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TEMPERATURE  TESTS 


No.  5244. 

Mark  5, 


Diameter,  ".798. 

Sectional  area,  .50  square  inch. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

K 

Pounds. 

Pounds. 

Inches. 

Inch. 

500 

1,  000 

0. 

0. 

Initial  loud. 

2,  500 

5, 000 

.0007 

5,  000 

10, 000 

.0015 

7.  500 

15, 000 

.  0023 

10,  000 

20,  000 

.0032 

0. 

12, 500 

25,  000 

.0041 

15, 000 

30,  000 

.  0050 

17,  500 

35,  000 

.0059 

20,  000 

40,  000 

.0067 

0. 

22,  500 

45, 000 

.  0077 

25,  000 

50,  000 

.0086 

0. 

27,  500 

55,  000 

.  0095 

28,  000 

56, 000 

.  0096 

28, 500 

57,  000 

.  0097 

29,  000 

58,  000 

.  0098 

29, 500 

59,  000 

.0099 

30i  000 

60; 000 

.0101 

0. 

30,  500 

61,  000 

.  0103 

31,000 

62,  000 

.  0105 

31, 500 

63,  000 

♦  . 0107 

32,  000 

64,  000 

.0109 

32, 100 

64,  200 

.0110 

.  Elastic  limit.  Load  fell. 

29,  000 

58,  000 

.0165 

* 

29, 500 

59,  000 

.0185 

30,  000 

60,  000 

.0960 

. 

30, 500 

61,  000 

.1008 

31,  000 

62,  000 

.1050 

31,  .500 

63, 000 

.1105 

32, 000 

64,  000 

.  1175 

32i  500 

65,  000 

.1235 

33,  000 

66,  000 

.1300 

33,  500 

67,  000 

.  1356 

34, 000 

68,  000 

.  1460 

34,  500 

69,  000 

.1510 

35,  000 

70, 000 

.1670 

35,  500 

71,000 

.1740 

36,  000 

72, 000 

.  1830 

36,  500 

73, 000 

.1910 

37,  000 

74, 000 

.20 

37,  500 

75,  000 

.22 

38,  000 

76,  000 

.24 

38, 500 

77,  000 

.25 

39, 000 

78,  000 

.26 

39,  500 

79, 000 

:28 

40,  000 

80, 000 

.29 

40,  500 

81,  000 

.31 

41,  000 

82,  000 

.34 

41,  500 

83, 000 

.38 

42,  000 

84,  000 

.41 

42,  500 

85,  000 

.  45 

43, 000 

86,  000 

.48 

43,  500 

87,  000 

.56 

44, 000 

88,  000 

.64 

• 

44. 500 

89,  000 

.79 

Tensile  strength. 

34,  300 

At  time  of  fracture. 

0 

0 

1.  26 

—  25.  2  per  cent. 

Elongation  of  inch  sections,  ".15,  ".38,  ".40*,  ".19,  ".14. 
Diameter  at  fracture,  ".51 ;  area,  .204  square  inch. 
Contraction  of  area,  59.2  per  cent. 

Fractured  2".7  from  the  neck.  Appearance,  fine  silky. 
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TEMPERATURE  TESTS. 

No.  4530. 

Mark  6. 


609 


Diameter,  ".798. 

Sectional  area,  .50  square  iiicli. 
Gauged  length,  5". 


Applied  loads. 


In  gauged  length. 


Total. 

Per  sqviare 
inch. 

i 

Elongation. 

'  Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

rm 

1,  000 

0. 

0. 

2,  .'ioo 

5,000 

.0007 

5,  000 

10, 000 

.0015 

7,  500 

15, 000 

.0024 

10, 000 

20,  000 

.  0032 

12,  500 

25, 000 

.0041 

15, 000 

30, 000 

.  0050 

0. 

17,  500 

35, 000 

.  0060 

20, 000 

40,  000 

.  0068 

.0001 

22, 500 

45,  000 

.  0078 

.  0()(!2 

25,  000 

50,  000 

.  0087 

.  0002 

27, 500 

55,  000 

.  0096 

.0003 

28, GOO 

56,  000 

.  0098 

28,  500 

57,  000 

.0100 

29, 000 

58,  000 

.0101 

29,  500 

59, 000 

.  0103 

28,  000 

56,  000 

.0225 

28, 500 

57,  000 

.0730 

29,  000 

58. 000 

.0767 

29,  500 

59,  000 

.0810 

30,  000 

60,  000 

.0870 

31, 000 

62,  000 

.1000 

32,  000 

64,  000 

.1107 

33, 000 

66, 000 

.1272 

34,  000 

68, 000 

'  .1394 

35,  000 

70, 000 

.  1570 

36, 000 

72,  000 

.17 

37, 000 

74, 000 

.19 

38,  000 

76,  000 

.  22 

39, 000 

78,  000 

.24 

40,  000 

80,  000 

.27 

41,000 

82, 000 

.31 

42, 000 

84,  000 

.38 

43,  000 

86,  000 

.46 

44, 000 

88,  000 

.63 

44,  290 
33, 200 

0 

88, 580 

.78 

0 

1.22 

. 

• 

Kcmarks. 


Initial  load. 


Elastic  limit 
Load  fell. 


'J’ensile  strength. 
At  time  of  rni)uiro. 
24.4  per  cent. 


Elongation  of  inch  sections,  ".14,  ".21,  ".57,*  ".18,  ".12. 
Diameter  at  fracture,  ".53;  area,  .221  square  inch. ' 
Contraction  of  area,  55.8  per  cent. 

Fractured  at  the  middle  of  stem.  Aiipearauce  silky. 


H.  Ex.  101 - 39 
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TEMPERATURE  TESTS, 


No.  4540. 

Mark  9. 

Diameter,  ".798. 

SectioDal  area,  .50  square  inch. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Kemarks. 

» 

* 

Pounds. 

Pounds. 

Inch. 

Inch. 

► 

500 

1,000 

0. 

0. 

Initial  load. 

2,  500 

5,000 

.0007 

5,  000 

10, 000 

.0016 

7,  500 

15,  000 

.0024 

t 

10,  000 

20,  000 

.0033 

12, 500 

25,  000 

.0040 

15,  000 

30, 000 

.0049 

■  0. 

17,  500 

35,  000 

.0058 

20, 000 

40, 000 

.0067 

0. 

* 

22,  500 

45,000 

.0075 

25, 000 

50, 000 

.0084 

0. 

- 

27,  500 

55, 000 

.0094 

28,  000 
28,  500 

56,  000 

.0095 

57, 000 

.0097 

Elastic  limit. 

29,  000 

58,  006 

,0102 

Load  fell. 

27, 000 

64,  000 

.0330 

' 

27,  500 

55,  000 

.0558 

28, 000 

56,  000 

.0590 

28, 500 

57,  000 

.0607 

• 

29, 000 
29,  500 

58, 000 

.  0661 

59,  000 

.0705 

30, 000 

60,  000 

.  0765 

31,  000 

62.  000 

.0848 

32, 000 

64, 000 

.0946 

33,  000 

66, 000 

.  1052 

34,000 

68,  000 

.1185 

• 

35, 000 

70, 000 

.1278 

36, 000 

72, 000 

.1423 

- 

37,  000 

74, 000 

.1573 

- 

38, 000 

76,  000 

.1745 

39, 000 

78,  000 

.19 

40,  000 

80, 000 

.21 

41, 000 

82, 000 

.23 

42,  000 

84,  000 

.25 

43, 000 

86,  000 

.29 

44, 000 

88, 000 

.33 

45,  000 

90,  000 

.38 

46, OOO 

92,  000 

.46 

47, 000 

94,000 

.60 

- 

47, 580 
39,  200 

95, 160 

.77 

Tensile  strength. 

At  tijiie  of  riijiture. 

=23.6  per  cent. 

0 

0 

1.18 

Elongation  of  inch  sections:  ".14,  ".20,  ".51*,  ".20,  ".13. 
Diameter  at  fracture,  ".57 ;  area,  .255  square  inch. 
Contraction  of  area,  49  per  cent. 

Fractured  at  the  middle  of  stem.  Appearance^,  silky. 


TEMPERATURE  TESTS 
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No.  4541. 
Mark  11, 

Diameter,  ".798. 

Sectioual  area,  .50  square  inch. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Foxinds. 

Foun  ds. 

Inch. 

Inch. 

500 

1,000 

0. 

0. 

2,  500 

5,000 

.0007 

5,000 

10, 000 

.0016 

7,  500 

15,  000 

.0025 

10, 000 

20,  000 

.  0033 

12,  500 

25,  000 

.0012 

15, 000 

30, 000 

.00.51 

17, 500 

35, 000 

.0060 

20,  000 

40, 000 

.0068 

0. 

22, 500 

45,  000 

.0077 

25,  000 
27,  500 

50,  000 

.  0085 

0. 

55,  000 

.  0095 

0. 

29,  500 

59,  000 

.0104 

0. 

32,  000 

64,  000 

.0112 

32, 500 

65,  000 

.0114 

33, 000 

66,  000 

.0115 

33,  500 

67, 000 

.0117 

31, 000 

62,  000 

.  0245 

31,  500 

63,  000 

.  0450 

32, 000 

64,  000 

.0468 

32, 500 

65,  000 

.  0490 

33, 000 

66,  000 

.0520 

33, 500 

67,  000 

.0548 

34,  000 

68,  000 

.0590 

35,  000 

70, 000 

.0648 

36, 000 
37,  000 

72,  000 

.  0735 

74,  000 

.0781 

38,  000 

76,  000 
78, 000 

.0870 

39, 000 
40,  000 

.0938 

80,  000 

.  1020 

41, 000 

82,  000 
84,  000 

.  1105 

42,  000 

.  1200 

43,  000 

86,  000 

.  1292 

44,000 

88,  000 

.1390 

45, 000 

90,  000 

.  .1519 

46,  000 

92,  000 

.1620 

47, 000 

94,  000 

.1747 

48,  000 

96,  000 

.19 

49,  000 

98,  000 

.20 

50,  000 

100,  000 

.22 

51,  000 
52, 000 

102,  000 

.23 

104, 000 

.26 

53,  000 

106,  000 

.30 

54,  000 

55,  000 

108, 000 
no,  000 

.33 

.38 

56,  000 

112,  000 

.47 

56,  980 
50,  400 

0 

113,  960 

.64 

0 

.88 

Remarks. 


luitial  load. 


Elastic  limit. 
I.oad  loll. 


Tensile  strength. 
At  time  of  rupture. 
=  17.6  per  cent. 


Elongation  of  inch  sections:  ".10,  ".16,  ".37*,  ".14,  ".11. 

Diameter  at  fracture,  ".64;  area,  .322  square  inch. 

Contraction  of  area,  35.6  jier  cent. 

Fractured  at  the  middle  of  stem.  Apiiearauce,  silky,  interspersed 
with  fine  granulation,  • 
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TEMPERATURE  TESTS 


No.  4542. 
Mark  13. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Eeraarks. 

Total. 

Ter  .S(|uare 
inch. 

Elongation. 

Sot. 

Founds. 

Founds. 

Inch. 

Inch. 

500 

1,000 

0. 

0. 

Initial  load. 

2,  500 

5,000 

.0007 

5,  000 

10,  000 

.  0016 

7,  500 

15, 000 

.0025 

10, 000 

20,  000 

.  0('32 

12, 500 

25,  000 

.  0041 

15,  000 

30,  000 

.  0050 

.  0001 

17, 500 

35,  000 

.  0059 

20, 000 

40,  000 

.  0067 

22,  500 

45,000 

.  0077 

25,  000 

50,  000 

.0086 

.  0001 

27,  500 

55, 000 

.  0095 

30,  000 

60,  000 

0103 

.  0002 

32,  500 

65, 000 

.  0113 

35,  000 

70,  000 

.  0122 

.0003 

35, 500 

71,  000 

,0124 

30,  000 

72,  000 

.0126 

30, 500 

73,  000 

.0128 

Elastic  li-nit. 

37,  000 

74,  000 

.0134 

Load  fell . 

35, 000 

70,  000 

.  0309 

....  ... 

35, 500 

71, 000 

.0436 

30,  000 

72,  000 

.0457 

- 

36, 500 

73, 000 

.0484 

37,  000 

74,  000 

.  0513 

...  1 

37,  500 

75,  000 

.  0540 

1 

38, 000 

76, 000 

1  .0560 

39,  000 

78,  000 

.0637 

40, 000 

80,  000 

.0686 

41 , 000 

82,  000 

.0748 

42, 000 

84, 000 

.  0805 

43,  000 

86, 000 

.0872 

44,  OOO 

88,  000 

■.  0929 

45,  000 

90,  000 

.1008 

46,  000 

92,  000 

.  1007 

47,  000 

94, 000 

.1152 

48,  000 

96,000 

.  1230 

49, 000 

98,  000 

.  1310 

- 

50,  000 

100,  000 

.  1395 

.1155 

51,  000 

102,  000 

.15 

52,  000 

104, 000 

.16 

53, 000 

106, 000 

.17 

54,  000 

108, 000 

.18 

55,  000 

110, 000 

.19 

* 

56,  000 

112,  000 

.20 

57,  000 

114, 000 

.22 

^  ' 

58,  000 

116, 000 

.25 

59,  000 

118,  000 

-  .27 

A 

60,  000 

120,  000 

;30 

« 

61,  000 

122,  000 

.35 

63,  000 

126,  000 

.54 

63,  450 

126,  900 

_ _  _  O'pTisile  atrpTirrf I1. 

59;  800 

At  time  of  rupture. 

0 

0 

« 

.75 

=  15  per  cent. 

Elongation  of  inch  sections:  ".10,  ".19*,  ".24*,  ".13,  ".09. 

Diameter  at  fracture,  ".71;  area,  .390  square  inch. 

Contraction  of  area,  20.8  x^er  cent. 

Fractured  2".3  from  the  neck.  Apx)carance,  fine  granular^  radiatin 
Irom  a  dull  spot  at  the  circumference. 
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No.  454G. 
JVFark  1G. 

Diameter,  ".708. 

Sectional  area,  .50  square  iiicli. 
Gauged  lengtlij  5". 


Applied  loads. 

In  gauged  length. 

Total. 

l*er  square 
inch. 

Elongation. 

Set. 

Founds. 

500 

2,  500 

5,  000 

7,  500 

10,  000 

12  500 

Pounds. 

1,  000 

5  000 

Inch. 

0. 

.  0007 

Inch. 

0.  1 

10  000 

.  0015 

15  000 

.  0024 

20,  000 

.0033 

25, 000 

30,  000 

35  000 

.  0040 

15. 000 

J7,  500 
*>0  000 

.  0050 
.  0058 

0. 

40, 000 
45,  000 
50, 000 
55,  000 

.0067 

22, 500 
25, 000 
■27,  .500 
HO,  000 
31,  000 

32  000 

.  0075 

.0084 
.  0093 

0. 

00, 000 
02,  000 

.0102 
.  0105 

0. 

64,  000 
65, 000 
60,  000 
68,  000 
69,  000 

.0108 

32,  500 
33, 000 
34j  000 

.  0110 

.0112 

.0115 

34,  500 

.0121 

C  . 0158 

34, 000 

68, 000 

i  .  0197 

34,  500 
35, 000 

69,  000 
70, 000 

.  0250 

.  0278 

35, 500 
30,  000 

37,  000 

38,  000 

39,  000 
40, 000 
41, 000 
42, 000 
43, 000 
44,000 
45, 000 
4(),  000 
47, 000 
48,000 

49,  000 
50, 000^ 

50.  000 
'500 

5,  000 
10, 000 
15,  000 
20. 000  “ 
25,  000 
30, 000 
35,  000 
40. 000 
45, 000 
40, 000 
35,  000 
30,  000 
25,  000 
20, 000 
15,000 
10,  000 

5,  000 
500 

71,000 
72,  000 

74  000 

.  0295 

.  0317 

.0367 

76,  000 
78, 000 
80,  000 
82, 000 
84,  000 
86,  000 
88, 000 
90,  000 
92,  000 
94, 000 
96,  000 
98,  000 
100,  000 
100,  000 
1,000 
10,  000 
20,  000 
30, 000 
40,  000 
50,  000 

.0419 

.  0465 

.  0513 

.0567 

.  0609 

.  0677 

.0721 

.  0778 

.  0815 

.0881 

.  0956 

.  1018 

.1097 
.1119 
.  0885 

.  0850 
.  0885 

.0898 
.  0918 

.  0937 

.  0957 

.  0980 

60  000 

.  1001 

70  000 

.  1024 

80,  000 
90, 000 

.  10.50 
.  1083 

80, 000 

.  1065 

70;  000 

60  000 

.1046 
.  1027 

. J 

50, 000 

.  1007 

40,  000 
30,  000 
20, 000 
10,  000 
1,000 

.0987 

. 

.  0965 

.0940 

.  0915 

.0888 

1 

Item  arks. 


liiilial  load. 


Elastic  limit. 
Load  fell. 


lJeadiii,£;a  after  bar  liad  been  loaded  wjtli  100,000 
pounds  per  square  inch. 
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No.  454G — Continued. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds 
52,  000 
54,  000 
56, 000 
58,  000 
60, 000 
62,  000 
64,  000 
66,  000 
66, 880 
62,  900 

0  _ 

Pounds. 
104,  000 
108, 000 
112,  000 
116,  000 
120, 000 
124, 000 
128,  000 
132, 000 
133, 760 

Inch. 

.12 

.14 

.16 

.19 

.21 

.24 

.30 

.38 

.50 

Inch. 

Tensile  strength. 

At  time  of  fraction. 

=  13.  per  cent. 

0 

.65 

Elongation  of  inch  sections:  '^09^  'MO,  ".17,  ".20t,  ".09.  . 

Diameter  at  fracture,  ".72 5  area,  .407  square  iiicli. 

Contraction  of  area,  18.6  i)er  cent. 

Fractured  2".3  from  the  neck.  Appearance,  granular,  radiating  from 
a  dull  spot  at  the  circumference. 
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No.  4543. 
Mark  17. 

Diameter,  ".798. 

Sectional  area,  .50  square  incli. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  lengths. 

Eemarks. 

Total. 

Per  sq^uare 
incn. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

500 

1,000 

0. 

0. 

Initial  load. 

2,  500 

5, 000 

.0007 

5,  000 

10, 000 

.0015 

-  7,  500 

15, 000 

.0023 

• 

10,  000 

20, 000 

.0031 

12,  500 

25,  000 

.0040 

• 

15,  000 

30,  000 

.0048 

0. 

17,  500 

35,  000 

.0056 

20, 000 

40,  000 

.0064 

22,  500 

45, 000 

.0073 

25,  000 

50,  000 

.0082 

0. 

27, 500 

55,  000 

.0091 

bO, 000 

60,  000 

.0100 

0. 

32,  500 

65, 000 

.0109 

31,  500 

69,  000 

.0118 

Elastic  limit. 

35, 000 

70,  000 

Load  fell. 

32^  000 

64i  000 

.0297 

32,  500 

65,  000 

.0430 

33, 000 

66, 000 

.0438 

33, 500 

67, 000 

.0448 

34, 000 

68,  000 

.0468 

34, 500 

69, 000 

.0490 

35,  000 

70,  000 

.0507 

36, 000 

72, 000 

.0559 

37,  000 

74, 000 

.  0593 

38, 000 

76,  000 

.0641 

39,  000 

78,  000 

.0684 

X 

40, 000 

80, 000 

.0724 

41,  000 

82,  000 

.0778 

42,  000 

84,  000 

.0828  ' 

43, 000 

86,  000 

.  0875 

44, 000 

88,  000 

.0935 

45,  000 

90,  000 

.0985 

46,  000 

92, 000 

.1042 

47,  000 

94,  000 

.1102 

- 

48,  000 

96, 000 

.1160 

49, 000 

98,  000 

.1225 

50,  000 

loo, 000 

.1300 

.1009 

52, 000 

104,  000 

.16 

54.  000 

108, 000 

.18 

56,  000 

112i  000 

.20 

58,  000 

116, 000 

.23 

60,  000 

120, 000 

.29 

• 

62, 000 

124,  000 

.42 

62, 750 

125,  500 

.49 

Tensile  strength. 

62,  400 

At  time  of  rupture. 

0 

0 

.46 

=  9.2  per  cent. 

Elongation  of  incli  sections:  ".08,  ".12*,  ".10,  ".08,  ".08. 
Diameter  at  fracture,  ".75,*  area,  .442  square  inch. 
Contraction  of  area,  11 .6  per  cent. 

Fractured  1".85  from  the  neck.  Appearance,  fine  granular. 
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454«4. 


Mark  10. 


Diameter,  ''.798. 

Sectional  area,  .50  square  incli. 
Gauged  length,  5". 


Ap])lied  loads. 

In  gauged  length. 

Pcniarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Founds. 

Pounds. 

Inch. 

Inch. 

500 

1,000 

0. 

0. 

Initial  load. 

2,  500 

5,  000 

.0006 

5,  000 

10,  000 

.0014 

• 

7,  500 

15, 000 

.  0022 

* 

10,000 

20,  000 

.  0030 

12, 500 

25,  000 

.  0039 

15,  000 

30i 000 

.  0047 

0. 

• 

17,  500 

35. 000 

.  0056 

20,  000 

40, 000 

,  0066 

22, 500 

45,  000 

.0074 

25,  000 

50,  000 

.0083 

.0002 

27,  500 

55, 000 

.  0092 

30,  000 

60,  000 

.0100 

.  0002 

32, 500 

65,  000 

.  0109 

34,  000 

68,  000 

.0115 

Elastic  limit. 

Load  tell.  ^ 

31,  000 

62,  000 

.  0179 

31, 500 

63,  000 

.  0230 

32,  000 

64,  000 

.  0432 

. 

32, 500 

65, 000 

.  0400 

33. 000 

66,  000 

.  0475 

33,  500 

67,  000 

.  0488 

...  . . 

34,  000 

68,  000 

.  ( 50 1 

34,  500 

69,  000 

.0,527  ' 

35,  000 

70,  000 

.  (  549 

' 

36,  000 

72,  000 

.  0591 

37,  000 

74,  000 

.0637 

38, 000 

76,  000 

.0077 

39.  000 

78, 000 

.  0723 

40, 000 

80,  000 

.  0775 

41, 000 

82, 000 

.0815 

42, 000 

84,  000 

.0870 

43,  000 

86,  000 

.  0920 

44,  000 

88, 000 

.0970 

.... 

45,  000 

90,  000 

.1028 

46,  000 

92, 000 

.  1 100 

47,  000 

94,  000 

.1100 

48,  000 

96,  000 

.  1223 

49,  000 

98,  000 

.1298 

- 

,50.  000 

100,  000 

.1378 

.1082 

52, 000 

104,  000 

.16 

54.  000 

108, 000 

.18 

56,  000 

112,000 

.20 

58,  000 

116,  000 

.25 

60,  000 

120,  000 

.31 

61,  800 

123,  600 

Tensile  strength. 

0 

0 

.50 

=  10  per  cent. 

Fractured  under  the  maximum  load. 

Elongation  of  inch  sections:  ".08, ".13*,  ''.13*,  ".09,  ".07. 

Diameter  at  fracture,  ".75 5  area,  .442  square  inch. 

Contraction  of  area,  11.6  per  cent. 

Fractured  2".33  from  the  neck.  Appearance  of  fracture,  line  granular 
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Is"o.  4545. 

•  Mark  22. 

Diameter,  ".798. 

Sectional  area,  .50  square  incli. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Jveiuarks. 

Total. 

Per  square 
iuch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

500 

1,000 

0. 

0. 

Tnilial  load. 

2,  500 

5, 000 

.0007 

5,000 

10, 000 

.0015 

'  7,500 

15,  000 

.0023 

10,  000 

20,  000 

.0033 

12, 500 

25,  000 

.0040 

. . 

15,  000 

30,  000 

.0049 

0. 

17, 500 

35, 000 

.0057 

20,  000 

40, 000 

.0065 

22, 500 

45, 000 

.0075 

25, 000 

50, 000 

.0082 

0. 

27, 500 

55,  000 

.0092 

30, 000 

60,  000 

.0100 

'  0. 

32,  500 

65,  000 

.0108 

✓ 

35,  000 

70, 000 

.0117 

0. 

- 

37,500 

75,  (  00 

.0125 

. 

40,  000 

80,  000 

.0135 

0. 

40,  500 

81,  000 

.0137 

Elaslic  limit. 

Load  fell.  ” 

38,  000 

76,  000 

.0267 

»  38,500 

77,  000 

.0600 

• 

39,  000 

78,  000 

.0610 

39,  500 

79,  000 

.  0628 

40,  000 

80,  000 

.  0640 

40, 500 

81,  000  ^ 

'  . 0658 

41,  000 

82,  000 

.0678 

42,000 

84, 000 

.  0720 

43, 000 

86,  000 

.  0768 

44, 000 

88, 000 

.  0802 

45,  000 

90, 000 

.0846 

46,  000 

92, 000 

.0895 

47, 000 

94,  000 

.  0944 

48, 000 

96,000 

.0992 

49,  000 

98,  000 

.  1('.60 

50,  000 

100, 000 

.  1120 

.  0825 

• 

52,  000 

104"  000 

.12 

54,  000 

108,  000 

.13 

56,  000 

112, 000 

.16 

58,  000 

116,  000 

.19 

60,  000 

120, 000 

.22 

62, 000 

124,  000 

.29 

62,  850 

125,  700 

Tensile  strength. 

0 

0  . 

.26 

=  5.2  per  cent. 

Fractured  under  the  maximum  stress  at  center  puncli  mark  defining 
limit  of  gauged  length. 

Flongation  of  inch  sections:  ".04,  ".05,  ".05,  ".00,  ",0G*. 

Fractured  at  the  neck.  Aijpearance,  hue  granular.  '  ■ 
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TEMPERATURE  TESTS. 

Compressed  bars  tested  after  a  period  of  rest  and  other  special  treat¬ 
ment. 

These  s]>ecial  tests,  with  bars  from  the  second  lot  of  metal  intended 
for  temperature  tests,  were  made  for  the  i)urpose  of  supplementing  a 
current  series  of  tests  upon  the  effect  of  overstraining  and  alternate 
tensile  and  compressive  stresses  on  steel  and  cast  iron,  supi)lying  data 
upon  material  embracing  a  wide  range  in  chemical  composition. 

Test  334Cu.  Steel  marked  1. 

The  tensile  strength  of  this  metal,  shown  by  specimen  hTo.  5242 
recorded  in  the  section  of  temperature  tests  comprising  the  tensile  tests 
of  the  metal,  was  78,800  pounds  per  square  inch.  It  had  an  elastic 
limit  of  59,800  pounds  per  square  inch,  and  the  test  was  characterized 
by  a  fall  of  the  load  immediately  after  the  elastic  limit  was  reached, 
when  stretching  proceeded  under  53,000  iDounds  i)er  square  inch  ten¬ 
sion. 

With  the  present  specimen,  the  elastic  limit  in  the  original  compres¬ 
sion  t/^st  was  56,000  pounds  i^er  square  inch.  This  was  the  maximum 
com])ression  stress  applied,  after  which  the  bar  rested  witliout  load  a 
period  of  19  months.  At  the  expiration  of  this  time  the  test  was 
resumed,  loading  the  metal  by  tension. 

Apparently  there  was  a  set  of  '^0001  at  15,000  pounds  per  square  inch, 
but  no  additional  set  was  observed  at  40,000  pounds  per  square  inch. 
At  45,000  pounds  per  square  inch  the  set  was  '^0004.  The  elastic  limit 
taken  at  16,000  pounds  per  square  inch  marked  the  limit  at  which 
elongations  began  to  increase  in  their  rate. 

There  was  no  yielding  point  or  jog  in  the  tensile  curve  like  that  shown  • 
by  specimen  No.  5242. 

Steel  marked  No.  4  is  represented  by  the  test  of  eleven  si^ecial  speci¬ 
mens. 

In  the  x:)lain  tests  the  elastic  limit  ranged  from  59,000  to  61,000 
pounds  x)er  square  inch  and  the  tensile  strength  from  86,000  to  86,820 
pounds  x)er  square  inch. 

Under  comx)ression  the  primitive  elastic  limit  is  substantially  the 
same  as  in  tension. 

Sx^ecimen  No.  3343  was  first  loaded  by  comx^ression  with  60,000 
pounds  x>er  square  inch;  12  days  and  16  hours  later  it  was  tested  by 
tension,  at  which  time  the  elastic  limit  ax^x^c^ared  to  be  35,000  x^ounds 
X)er  squaie  inch.  The  tensile  stresses  were  increased  to  50,000  x^ounds 
X)er  square  inch,  causing  a  permanent  set  of  '^.0370  in  5  inches  gauged 
length. 

The  specimen  was  then  set  aside  and  rested  without  load  a  x^eriod  of 
18  months,  at  the  end  of  which  time  the  test  by  tension  Avas  resumed 
and  completed. 

The  elastic  limit  was  found  to  be  64,550  x^ounds  per  square  inch,  or 
14,550  pounds  higher  than  the  maximum  tensile  stress  Avhich  was 
ax)xfiied  before  the  x)eriod  of  rest. 

It  is  a  notable  feature  of  this  test  that  there  occurred  a  slight  jog  in 
the  curve  after  this  load  of  64,550  x)ounds  per  square  inch  was  ax)x>lied, 
when  the  metal  stretched  under  the  reduced  load  of  63,000  pounds  x>er 
square  inch. 

Commonly,  an  earlier  overstraining  by  compression  eliminates  this 
feature  when  subsequently  tested  by  tension. 

After  having  been  loaded  with  65,000  x^ounds  x^er  square  inch,  there 
followed  another  shorter  x)eriod  of  rest  of  21  days.  Within  this 
time  there  occurred  a  further  exaltation  of  the  elastic  limit,  and 
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08,000  i)oniids  per  square  iiicli  tension  Avas  applied  AAdtliont  causing- an 
increase  in  permanent  set. 

Then  followed  a  rest  of  14  days,  aiid  the  test  was  resumed  under 
compression  stress. 

The  elastic  limit  AA^as  noAV  34,000  pounds  per  square  inch.  After  ap¬ 
plying-  00,000  pounds  per  square  incli  (compression  the  specimen  was 
turned  down  in  diameter  for  the  purpose  of  straightening-  the  stem, 
the  stress  reversed,  and  the  metal  ruptured  by  tension. 

There  AAms  no  Avell-delined  elastic  limit,  tlie  sets  showing  a  gradual 
increase  after  35,000  pounds  jier  square  inch  had  been  x>assed. 

The  bar  had  a  tensile  strength  of  1)0,450  pounds  per  square  inch  on 
the  last  sectional  ai  ea  to  AA-liich  tlie  stern  had  been  turned  doAA^il. 

Specimen  No.  3344  dis^ilayed  a  similiar  behavior  to  that  last 
described. 

It  was  first  loaded  by  compression  with  60,000  pounds  per  square 
inch  and  shoAved  an  elastic  limit  of  50,000  pounds  per  square  inch. 
The  stresses  were  reversed  and  the  elastic?  limit  in  tension  had  fallen 
to  35,000  pounds  per  scpiare  inch.  The  loads  Avere  increased  to  70,000 
pounds  xier  square  inch  and  a  large  number  of  measurements  taken 
from  time  to  time  for  the  purpose  of  showing  the  disturbed  elastic 
pro]ierties,  the  curves  under  ascending  and  descending-  stresses  folloAV- 
ing  diflerent  paths,  indicating  a  variable  modulus  of  elasticity. 

After  resting  without  load  18  months,  83,000  i)Ounds  iier  S(|uare  inch 
tension  Avas  once  a])plied  Avithout  increasing  the  permanent  set,  and 
the  (jurves  under  ascending  and  descending  loads  coincided. 

Eighty-three  thousand  pounds  per  square  inch  tension  Avas  applied 
a  secoiul  time,  and  sustained  10  minutes.  The  immediate  elongation 
caused  by  this  load  was  the  same  as  in  the  first  instance.  After  2 
minutes  time  the  elongation  increased  ^'.0002  additional j  after  5  min¬ 
utes,  ''.0008  more. 

BetAveen  5  and  8  minutes  rapid  stretching  set  in  and  the  elonga¬ 
tion  increased  ".0855  over  the  first  reading.  At  the  end  of  10  minutes 


the  total  in(?rease  was  ".0895. 

Bepeating  the  observations  under  descending  and  ascending  stresses 
the  curv^es  now  fblloAved  different  paths.  This  behavior  confirmed  pre¬ 
vious  exiieriments  in  which  it  apjx'ared  that  distortion  was  the  direct 
cause  of  a  disturbed  modulus  of  elasticity,  and  that  stress  unaccompa¬ 
nied  by  permanent  set  did  not  effect  such  a  disturbance. 

Sxiecimen  No.  3347u,  after  having  been  overstrained  in  both  com¬ 
pression  and  tension,  was  heated  a  dull  red  color  and  cooled  in  the 
open  air. 

Under  the  tensile  stresses  Avhich  ffdlowed  heaUng  there  occurred  a 
jog  in  the  curve  immediately  affer  the  neAv  elastic  limit  Avas  passed. 
Yielding  went  on  under  reduced  stresses.  This  appeared  tobe  a  restora¬ 
tion,  the  result  of  the  heating.  Just  before  heating-  this  feature  was 
not  i)resent. 

Specimen  No.  3349u  was  alternate  ly  loaded  with  70,000  pounds  per 
square  inch  tension  and  50,000  jAOunds  per  square  in(?h  compression,  in 
each  direction  20  times.  The  final  tensile  strength  deA^eloped  AA^as  91,520 
pounds  per  square  inch,  referred  to  the  sectional  area  at  the  time  of  the 
last  test,  Avhich  is  seen  to  be  higher  than  the  tensile  strength  of  the 
specimens  once  loaded. 

Other  speciimens  of  this  series  which  Avere  loaded  by  alternate  stresses 
similarly  showed  high  in  tensile  strength. 

Specimen  No.  33455,  steel  marked  9,  when  first  tested  had  an  elastic 
limit  in  compression  of  58,000  pounds  per  square  inch.  The  metal  was 
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given  a  permanent  set  of  '^0488  on  a  gauged  length  of  5  inclies.  In  the 
tbllowing  test  hy  tension,  an  interval  of  rest  of  13  days  intervening,  the 
elastic  limit  was  approximately  29,000  pounds  per  square  inch. 

A  set  ot  '^0380  in  a  tensile  direction  Avas  given  tlie  specimen,  and  20 
hours  later  compiession  loads  Avere  again  applied.  After  applying 
30,000  pounds  per  square  inch  compression  tlie  test  Avas  discontinued. 
At  this  time,  hoAVCA^er,  the  metal  took  permaueiit  sets  which  Avere  in¬ 
creasing  Avith  each  increment  of  loss. 

The  metal  rested  Avithout  load  19  months  and  8  days,  at  the  expira¬ 
tion  of  which  time  the  test  Avas  resumed  under  compression  stresses  as 
before.  , 

Whereas  just  before  resting  a  load  of  30,000  pounds  per  square  inch 
caused  a  permanent  set  of  'f0020,  and  Avitli  indications  that  higher 
stresses  would  have  caused  increased  set,  now  the  metal  endured  a  load 
of  52,000  pounds  per  square  inch  comx)ression  and  no  additional  setAvas 
developed.  The  stresses  were  reversed  and  a  load  of  55,000  pounds  X)er 
square  inch  tension  did  not  cause  an  apjAreciable  set. 

From  this  it  a])i)ears  that  there  AA\as  an  exaltation  in  the  comxiressive 
elastic  limit  affected  during  the  interval  of  rest. 

Another  specimen,  Ko.  3355,  of  steel'marked  9,  was  strained  by  ten¬ 
sion  Avith  70,000  i)ounds  per  square  iuchj  then  rested  18  mojiths  and 
test  by  tension  resumed. 

Its  behaAior  Avas  similar  to  that  of  other  overstrained  specimens, 
the  modulus  of  elasticity  aa  as  variable  immediately  after  overstraining, 
recovered  and  was  nearly  uniform  after  resting,  and  the  elastic  limit 
was  taised  by  resting. 

stresses  Avere  increased  until  the  tensile  strength  was  reached,  but 
before  ruxhure  was  com|)leted  and  Avhile  local  contraction  was  going  on 
under  reduced  loads,  the  stress  AA  as  released  and  the  si)ecimen  removed 
from  the  testing  machine. 

The  stress  on  the  specimen  Avhen  released  was  45,000  xAounds,  the 
niinimiim  diameter  at  the  time  '^08j  hence  the  maximum  stress  was 
123,970  xAOunds  per  square  inch. 

The  specimen  Avas  turned  doAAm  cylindrical  to  '^672  diameter,  re¬ 
turned  to  the  testing  machine,  and  rux>tured.  '  The  tensile  strength  was 
38,200  x)ounds,  or  107,010  x)ounds  per  square  inch  on  the  redinted  sec¬ 
tional  area,  the  point  of  mixture  being  3  inches  from  the  place  of  mini¬ 
mum  diameter  before  turniitg  down. 
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!No.  33d6ft. 

# 

Mark  1. 

Initially  compressed  under  56,000  pounds  per  square  incli,  which 
caused  a  ijerinanent  set  of  ^^0048  in  5  inches. 

Eested  19  inontiis,  stem  tlien  turned  down  from  ^'.798  to  '^746  diam¬ 
eter  for  the  ])urpose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .437  square  inch. 

New  gauged  length  of  established. 

f 

[See  Report,  1889,  page  436,  for  compression  test.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

' 

437 

1,000 

0. 

0. 

Initial  load. 

2,185 

5.  000 

.0007 

0. 

4,  370 

10,000 

.0015 

0.  • 

6,  555 

15, 000 

.0024 

.  0001 

8,  740 

20,  000 

.  0034 

.  0001 

10, 925 

25, 000 

.0043 

.  0001 

13,  no 

30, 000 

.  0052 

.0001 

15,  295 

35,  000 

.  0061 

.  0001 

17,  480 

40,  000 

.  0070 

.0001 

19,  665 

45, 000 

.0081 

.  0004 

20, 102 

46, 000 

.0084 

Elastic  limit. 

20,  539 

47,  000 

.0091 

20, 976 

48,  000 

.  0382 

21,413 

39,  000 

.  0436 

21,850 

50, 000 

.0486 

.0393 

22,  287 

51, 000 

.0535 

22,  724 

52,  000 

.  0574 

23, 598 

54, 000 

.0737 

24,  472 

56, 000 

.  0881 

• 

25,  346 

58, 000 

.1013 

26,  220 

60,  000 

.1178 

.1056 

27,  094 

62,  000 

.  1379 

27, 968 

64,  000 

.  1590 

28,  842 

66,  000 

.  1793 

29,  716 

68,  000 

.21 

30, 590 

70,  000 

.23 

31, 464 

72, 000 

.28* 

32,  338 

74,  000 

.32 

33, 212 

76, 000 

.39 

_ 

34, 086 

78. 000 

.48 

34,  960 

80, 000 

.71 

Tensile  strength. 

26,  200 

At  time  of  rupture. 

0 

0 

1.20 

^  24.0  per  cent. 

Elongation  of  inch  sections,  ^M3,  ^'.17,  ''.54*,  ".22,  ".14, 
Diameter  at  fracture,  ".48;  area,  .181  square  inch. 
Contraction  of  area,  58.6  per  cent. 

Erac tilled  3"  from  the  neck.  Ax)pearance,  fine  silky. 


TEMrERATURE  TESTS, 


623 


No.  3343a. 

Mark  4. 

This  specimen  was  initially  compressed  Avitli  60,000  pounds  per  square 
inch,  causing'a  permanent  set  of  'h0785  in  5  inches. 

Bar  rested  12  days  16  hours,  then  stem  turned  down  from  l'h0092  to 
'^961  for  the. purpose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .725  square  inch. 

Gauged  length, 

Tension  loads  applied  up  to  50,000  pounds  per  square  inch,  causing  a 
permanent  set  of  .0370  square  inch. 

Tension  test  resumed  after  resting  18  months. 


[See  Report,  1889,  page  409,  for  previous  tests.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Rer  square 
inch. 

Elongation. 

Set. 

Foundn. 

Pounds. 

Inch. 

Inch. 

725 

1,000 

0 

.0370 

INIicrometer  reset  at  last  permanent  set. 

7,250 

10,  000 

.0385 

14,500 

20,  000 

.0402 

\ 

21,750 

30, 000 

.0420 

29, 000 

40,  000 

.0437 

21,750 

30,  000 

■  .  0420 

14, 500 

20,  000 

.0402 

7,250 

10, 000 

.0385 

.0370 

29, 000 

40,  000 

.0437 

32,  625 

45, 000 

.0447 

29, OOO 

40, 000 

.0437 

21,  750 

30, 000 

.0420 

14, 500 

20,  000 

.0402 

7,  250 

10,  000 

.0385 

.0370 

34,  075 

47,  000 

.0455 

34,  800 

48,  000 

.  0457 

• 

35,  525 

49,  000 

.0458 

36,  2.50 

50, 000 

.0460 

32,  625 

45. 000 

.0452 

29, 000 
21,  750 

40,  000 

.0443 

30, 000 

.0428 

14,  500 

20,  000 

.0410 

7,  250 
7,^50 

10, 000 

.0393 

.  0378 

10, 000 

.0393 

14,500 

20, 000 

.0410 

21, 750 

30,  000 

.0428 

29, 000 

40,  000 

.0446 

36,  250 

50,  000 

.0463 

36, 975 

51, 000 

.0465 

37,  700 

52, 000 
53, 000 

.0467 

38, 425 

.0469 

89, 150 

54,  000 

.0470 

39,  875 

55,  000 

.0471 

.0389 

40,  600 

56,  000 

.0486 

41, 325 

57,  000 

.  0488 

42, 050 

58,  000 

.0490 

42,  775 

59, 000 

.0491 

43, 500 

60,  000 

.0490 

Micrometer  found  out  of  order  and  readjusted. 

39,  875 

55, 000 

.0480 

36, 250 

50,000 

.0472 

29, 000 

40, 000 
30, 000 

.0455 

21, 750 

.0437 

14,  500 

20, 000 

.0420 

7, 250 

10,  000 

.0403 

.0386 

7,  250 

10,  000 

.0403 

14,  500 

20,  000 

.0420 

- 

21,  750 

30,  000 

.0438 

29, 000 

40, 000 

.0455 

36, 250 

50,  000 

.0472 

39, 875 

55, 000 

.0480 

43, 500 

60,  000 

.0490 

44, 225 

61,  000 

.0491 

44,  950 

62,  000 

.0492 

45,  675 

63, 000 

.0491 

46, 400 
46,  800 
45,  675 

64,  000 
64, 550 
63, 000 

.0495 

Elastic  limit. 

.0850 

46, 400 

64, 000 

.1032 

47, 125 

65,  000 

.1053 
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No.  3343ct — Continued. 


Apidied  loads. 

In  gauged  length. 

/ 

Ilemarks. 

Total. 

I’er  square 
inch. 

Elongation. 

Set. 

Founds. 

Pounds, 

Inch. 

Inch, 

43, 500 

60,  000 

.1074 

36.  250 

50,  000 

.  1055 

29,  000 

40,  000 

.1035 

21,750 

30, 000 

.1015 

14,  500 

20,  000 

.0994 

7,  250 

10,  000 

.0972 

.  0951 

7,  250 

10,  000 

.  0968 

14,  500 

20,  000 

.  0987 

, 

21,750 

30,  000 

.1007 

29,  000 

40, 000 

.  1027 

36, 250 

50, 000 

.  1047 

43,  500 

60, 000 

.  1070 

36, 250 

50,  000 

.1052 

29,  (too 

40, 000 

.1034 

21,750 

30,  000 

.  1014 

14,  500 

20,  000 

.0995 

7,  250 

10,  000 

.0974 

.0954 

7,  2.50 

10, 000 

.0970 

14,  .500 

20,  000 

.  0990 

21,  7.50 

30,  000 

.  1010 

29, 000 

40, 000 

.1030 

21,750 

30, 000 

.  1011 

14, 560 

20, 000 

.0992 

7,  250 

10,  000 

.  0973 

.  0955 

7,  250 

10,  000 

.  0972 

14,  500 

20,  000 

.0990 

21, 750 

30,  000 

.  1010 

29, 000 

40,  000 

.  1030 

36,  250 

50,  000 

.1050 

29, 000 

40,  000 

.1032 

21,750 

30, 000 

.1012 

14,  500 

20,  000 

.0994 

7,  250 

10,  000 

.  0975 

.  0955 

7,  250 

10,  000 

.  0972 

14,  500 

20,  000 

.0990 

. 1 

21,7.50 

30, 000 

.1010 

. 1 

29,  000 

40,  000 

.1030 

. 1 

36,  250 

50,  000 

.  1050 

. 1 

43,  500 

60,  000 

.  1070 

36,  250 

50,  000 

.1055 

. i 

29,  000 

40, 000 

.1035 

21,  750 

30, 000 

.  1015 

1 

14,  500 

20,  000 

.  0995 

7,  250 

10, 000 

.0975 

.  0955 

Bar  remored  from  mac.liino. 

Test  resumed  alter  resting  21  clays. 


725 

1,  000 

.  0955 

Micrometer  reset  to  last  reading. 

7,  720 

10, 000 

.0970 

14, 500 

20, 000 

.0989 

21,  750 

30,  000 

.  1007 

29,  000 

40, 000 

.  1025 

36,  250 

.  50, 000 

.1043 

29,  000 

40, 000 

.  1025 

21, 750 

30,  000 

.1007 

14,  500 

20,  000 

.0989 

7,  250 

10, 000 

.0970 

.  0955 

36,  2.50 

50,  000 

.  1042 

43, 500 

60,  000 

.1060 

36,  250 

50.  000 

.  1042 

.  0955 

43, 500 

60,  000 

.1062 

.  0955 

43,  .500 

60,  000 

.  1062 

44,  225 

61,  000 

.  1063 

44,  950 

62, 000 

.1065 

45, 675 

63,  000 

.1067 

46,  400 

64,  000 

.1069 

47, 125 

65,  000 

.  1070 

.  0955 

47,  850 

66,  000 

.1072 

48, 575 

67, 000 

.1075 

. 

49,  300 

68,  000 

.1077 

.0955 

/ 

/  • 
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After  a  rest  of  14  days  without  load,  test  resumed  under  compres¬ 
sion  stresses. 

Sectional  area  assumed  to  have  remained  at  .725  square  inch. 

Gauged  length,  5'^01)55. 

\ 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
|incb. 

Compres¬ 

sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Tib 

1,000 

0. 

0. 

Initial  load. 

3,  625 

5,  000 

.0006 

0. 

7,  250 

10,  000 

.0015 

0. 

10, 875 

15, 000 

.  0024 

0. 

■V 

14,  500 

20,  000 

.0033 

0. 

18, 125 

25,  000 

.0041 

0. 

21,750 

30,  000 

.  0050 

0. 

24, 650 

34,  000 

Elastic  limit. 

25,  375 

35i  000 

.0062 

.0005 

26, 100 

36,  000 

.0065 

26, 825 

37,  000 

.0069 

27, 550 

38, 000 

.0073 

28,  275 

39, 000 

.0077 

29, 000 

40, 000 

.0081 

.0013 

29,  725 

41,  000 

.0087 

30, 450 

42,  000 

.0091 

31, 175 

43, 000 

.0097 

31,  900 

44.  000 

.0103 

-32,  625 

45, 000 

.0111 

.  0032 

33, 350 

46,  000 

.0117 

34,  075 

47,  000 

.0127 

34, 800 

48,  000 

.0134 

35,  525 

49,  000 

.0145 

36,  250 

50,  000 

.  0156 

.0068 

37, 700 

52,  000 

.0182 

39, 150 

54,  000 

.  0202 

40, 600 

56, 000 

.0250 

42, 050 

58, 000 

.  0267 

43,  500 

60,  ooa 

.0322 

.0215 

Stem  turned  down  to  ".714  diameter  and  test  resumed  under  tension 
stresses. 

Interval  of  rest  22  hours. 

Sectional  area,  .40  square  inch. 

New  gauged  length  of  5"  established, 
fl.  Ex.  101 - 40 
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Applied  loads. 

In  gauged  length. 

Eemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

400 

1,000 

0. 

0. 

Initial  load. 

2,  000 

5,  000 

.  .  0007 

0. 

4,  000 

10,  000 

.  0016 

0. 

6,  000 

15,  000 

.  0026 

.0002 

8,  000 

20,  000 

.0034 

.  0002 

10,  000 

^25,  000 

.0042 

.  0001 

12, 000 

30,  000 

.0052 

.  0001 

14,  000 

35,  000 

.0062 

.  0002 

14, 400 

36, 000 

.0064 

14,  800 

37,  000 

.0067 

15,  200 

38,  000 

.0069 

15,  600 

39, 000 

.0072 

.  16,000 

40,  000 

.0074 

.  0005 

16,  400 

41,  000 

.0078 

16,  800 

42, 000 

.0081 

17,  200 

43, 000 

.0084 

17,  600 

44, 000 

.0087 

18,  000 

45, 000 

.0092 

.0012 

18,  400 

46, 000 

.  0095 

18,  800 

47, 000 

.0099 

19,  200 

48,  000 

.0105 

19,  600 

49,  000 

.0109 

20,  000 

50,  000 

.  0115 

.0027 

20,  400 

51,  000 

.0122 

20,  800 

52, 000 

.0127 

21,  200 

53, 000 

.0133 

- 

21,  600 

54;  000 

.  0140 

22,  000 

55,  000 

.0148 

.0050 

22,  400 

56,  000 

.0158 

22,  800 

57, 000 

.0166 

23,  200 

58,  000 

.0177 

23,  600 

59,  000 

.0188 

24,  000 

60,  000 

.0201 

.0093 

24,  400 

61,  000 

.0215 

24, 800 

62,  000 

.0226 

25,  200 

63,  000 

.  0241 

25,  600 

64,  000 

.  0259 

26,  000 

65,  000 

.0278 

.  0158 

26,  400 

66,  000 

.  0301 

26,  800 

67,  000 

.0320 

27,  200 

68,  000 

.  0345 

27,  600 

69, 000 

.0381 

28,  000 

70, 000 

.0425 

.  0288 

28,  800 

72,  000 

.0556 

29,  600 

74,  000 

.0754 

30,  400 

76,  000 

.0948 

31,  200 

78,  000 

.1160 

32,  000 

80,  000 

.1371 

.  1201 

32,  800 

82,  000 

.17 

33, 600 

84,  000 

.20 

34, 400 

86,  000 

.25 

, 

35,  200 

88,  000 

.30 

36,  000 

90,  000 

^  .47 

. 

36, 180 

90,  450 

.51 

Tensile  strengtli. 

29, 900 

0 

0 

.93 

er  cent. 

Elongation  of  inch  sections,  ^'.10,  ".11,  ".21,  ".38*,  ".13, 
Diameter  at  fracture,  ".50;  area,  .106  square  inch. 
Contraction  of  area,  51.0  per  cent. 

Fracture^  2", 75  from  the  neck,  Appearance;^  fine  silky,  . 
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,  No.  3344ti. 

V 

Mark  4. 

This  specimen  was  initially  compressed  with  a  load  of  60,000  pounds 
per  square  inch,  causing'  a  permanent  set  of '''.0937  in  5  inches.  Rested 
12  days  and  18  hours,  tlien  stem  was  turned  down  from  l.'^0092  to 
.'^973  diameter  for  the  pur[)ose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .7436  square  inch. 

Ganged  length,  5'^ 

Tension  loads  were  applied  up  to  70,000  pounds  per  square  inch, 
causing  a  permanent  set  of  'M570.  Bar  rested  18  months  and  tension 
test  resumed. 


[See  Report,  1889,  page  410  for  previous  test.] 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 

Pounds. 

Inch. 

Inch. 

744 

1,  000 

0. 

.  1.570 

Micrometer  reset  to  the  last  observed  set. 

7, 436 

10, 000 

.1587 

14, 872 

20, 000 

.  1605 

22. 308 

30, 000 

.  1023 

29, 744 

40,  000 

.1641 

37, 180 

50, 000 

60,  000 

.  1660 

44, 616 

.1678 

37, 180 

50,  000 

.1660 

29,  744 

40,  000 

.  1642 

22,  308 

30, 000 

.  1623 

14,  872 

20, 000 

.1604 

7,  436 

10,  000 

.  1585 

.  1570 

44,  616 

60,  000 

.1678 

48,  334 

65,  000 

.1687 

50,  565 

68,  000 

.  1692 

51,308 

69,  000 

.1694 

52,  052 

70,  000 

.1696 

.1570 

52,  795 

71, 000 

.1699 

53, 539 

72, 000 

.1700 

54,  282 
55, 026 

55,  770 

73,  000 

74,  000 

. 1701  ' 

.  1704 

75,  000 

.1705 

52,  052 

70,  000 

.1697 

44, 616 

60,  000 

.1679 

37, 180 

50, 000 

.1660 

29, 744 
22, 308 

40,  000 

.1642 

30,  000 

.  1623 

14, 872 

20, 000 

.  1604 

7,  436 

10, 000 

.1585 

.1509 

55, 026 

74,  000 

.1703 

Sustained  load  one  half  hour  with  no  change  in 
elongation. 

44, 616 
34, 210 

60,  000 
46, 000 

•  .1678 

Load  left  on  specimen  over  night. 

Load  on  specimen  in  morning  alte^r  15  hours. 

44, 616 

60,  000 

.1678 

55, 026 

74,  000 

.1703 

55, 770 

75,  000 

.  1705 

56,  514 

76,  000 

.  1707 

57,  257 

77,  000 

.1708 

58, 001 

78, 000 

.1711 

58, 744 

79, 000 

.1712 

59,  488 

80, 000 

.1714 

52,  052 

70, 000 

.  1696 

44, 616 

60,1)00 

.  1678 

37, 180 

50, 000 

.  1660 

29, 744 

40, 000 

.  1641 

22,  308 

30, 000 

.  1623 

14, 872 

20,  000 

.1603 

7, 436 

10, 000 

.1585’ 

.1569 

7, 436 

10,  000 

.1585 

14, 872 

20, 000 

.  1603 

22, 308 

30,  000 

.1622 

29,  744 

40, 000 

.  1640 

37, 180 

50, 000 

,  16.59 

44, 616 

60, 000 

.1677 

52,  052 

70, 000 

.1695 

59, 488 

80,  000 

.1713 
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]S^o.  3344a — Contkiued. 


Applied  loads. 

In  gauged  length. 

Item  arks. 

Total. 

Per  square 
inch. 

Elongation. 

Set.  ’ 

Founds. 

Pounds. 

Inch. 

Inch. 

.  1714 

After  10  minutes. 

.1714 

After  1.5  Tuiiiiite.s. 

60, 232 

81,  000 

.1716 

60,  975 

82,  000 

.1718 

61.  719 

83, 000 

.  1720 

59,  488 

80,  000 

.1715 

52,  052 

70,  000 

.1697 

44,  616 

60, 000 

.1678 

37,180 

50,  000 

.1661 

29, 744 

40,  000 

.1642 

22,  308 

30,  000 

.1623 

14,  872 

20,  000 

.1604 

7,  436 

10,  000 

.1585 

.  1570 

7, 436 

10,  000 

.1585 

14, 872 

20, 000 

.1603 

22,  308 

30, 000 

.1623 

29,744 

40,  000 

.1642 

37, 180 

50, 000 

.1660 

44,  616 

60,  000 

.1678 

52,  052 

70, 000 

.1696 

59, 488 

80,  000 

.1715 

61, 719 

83,  000 

.1720 

Elastic  limit. 

83,  000 

.  1722 

After  2  mirmtpR. 

83, 000 

.  1730 

After  .5  minutes. 

83^  000 

.2575 

After  8  minntes. 

83,  000 

.2615 

After  10  minutesr 

59,  488 

80i  000 

.2610 

52,  052 

70,  000 

,2592 

44,  616 

60, 000 

.  2572 

37, 180 

50,  000 

.2550 

29,  744 

40, 000 

.2527 

\  < 

22,  308 

30, 000 

.  2505 

14,  872 

20, 000 

.  2481 

7, 436 

10,  000 

.  2456 

.2432 

7, 436 

10,  000 

.2447 

14,  872 

20,  000 

.2468 

22,  308 

30,  000 

.2490 

29,  744 

40,  000 

.2510 

37, 180 

50, 000 

.2532 

44,  616 

60,  000 

.  2564 

52,  052 

70,  000 

.2580 

59, 488 

80, 000 

.2610 

52, 052 

70,  000 

.2591 

59,  488 

80, 000 

.2610 

. 1 

52,  052 

70,  000 

.  2592 

1 

44, 616 

60,  000 

.2572 

.2437 

No  change  after  5  minutes. 
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Specimen  rested  witlioiit  load  35  days  tlien  test  resumed  under  com¬ 
pression  stresses. 

Sectional  area  called  .7436  square  incli,  as  in  tlie  preceding  test. 
Gauged  length,  5^^2437. 


Applied  loads. 

In  gauged  length. 

Kemarts. 

Total. 

Per  square 
inch. 

Compres¬ 

sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

744 

1,000 

0. 

0. 

Initial  load. 

3,718 

5,  000 

.0008 

0. 

7,  436 

10,000 

.0018 

0. 

11, 154 

15,  000 

.0027 

0. 

14, 872 

20, 000 

.0037 

0. 

18, 590 

25, 000 

.0046 

.0003 

. 

19, 334 

26, 000 

.0048 

20,  077 

27, 000 

.0050 

20, 821 

28, 000 

.0053 

21,  565 

29, 000 

.0055 

22, 308 

30,  000 

.0057 

.0005 

23,  052 

31,  000 

.0060 

23, 795 

32,  000 

.0063 

V 

24, 539 

33, 000 

.  0066 

25, 282 

34,  000 

.0071 

26, 026 

35, 000 

.0074 

.0012 

26. 770 

36,  000 

.0079 

% 

27,  513 

37,  000 

.0083 

28,  257 

38, 000 

.0089 

29,  000 

39,  000 

.0096 

29,  744 

40,  000 

.0101 

.  0029 

30,  488 

41,  000 

.0108 

31,  231 

42,  000 

.  0113 

31,  975 

43,  000 

.0121 

32,  718 

44,  000 

.0129 

33, 462 

45, 000 

.0142 

.0059 

34,  206 

46,  000 

.0155 

34,949 

47,  000 

.0166 

35,  693 

48,  000 

.0178 

36, 436 

49, 000 

.0193 

37, 180 

50, 000 

.0215 

.0123 

• 
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Compression  test  discontinued. 

Stem  turned  down  to  '^714  diameter  and  test  resumed  under  ten* 
sion  stresses. 

Interval  between  tests,  22  hours. 

Sectional  area,  .40  square  incli. 

New  gauged  length  of  b'‘  established. 


Applied  loads. 

In  gauged  length. 

Eemarlis. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

% 

400 

1,  000 

0. 

0. 

Initial  load. 

2,000 

5, 000 

.  0005 

0. 

4,  000 

10, 000 

.0015 

6,  000 

15,  000 

.0024 

0. 

8, 000 

20, COO 

.0032 

10, 000 

25, 000 

.0040 

0. 

12,  000 

30,  000 

.0049 

14,  000 

35,  000 

.0058 

0. 

16„000 

40,  000 

.  0069 

.0001 

18, 000 

45,  000 

.0079 

.0002 

20,  000 

50,  000 

.0091 

.  0004 

20, 400 

51,  000 

.0093 

20,  800 

52, 000 

.0096 

21, 200 

53, 000 

.0099 

21,  600 

54, 000 

.0102 

22,  000 

55,  000 

.0104 

.  0009 

22,  400 

56, 000 

.0108 

22,  800 

57, 000 

.0111 

23,  200 

58, 000 

.0114 

23,  600 

59,  000 

.  0117 

24,000 

60,  000 

.0120 

.0015 

24, 400 

61,  000 

.0123 

24,  800 

62,  000 

.0126 

25,  200 

63, 000 

.0129 

25, 600 

64,  000 

.0132 

' 

26,  000 

65, 000 

.0136 

.0022 

26,  400 

66,  000 

.0141 

27,  200 

68,  000 

.0149 

28,000  ' 

70, 000 

.0159 

.0033 

28,  800 

72. 000 

.0168 

29,  600 

74,  000 

.0178 

30,  400 

76,  000 

.0190 

31,  200 

78,  000 

.0203 

82, 000 

80, 000 

.0217 

.0071 

32,  800 

82, 000 

.  0231 

33, 600 

84,  000 

.0246 

_ 

34, 400 

86, 000 

.0271 

35,  200 

88, 000 

.  0283 

36, 000 

90,  000 

.0313 

.0141 

; 

36,  800 

92,  000 

.0385 

37,  600 

94, 000 

,1215 

38, 400 

96,  000 

.20 

38,  900 

97,  250 

.31 

Ten.sile  strength. 

31,  800 

At  time  of  rnptura. 

0 

0 

.70 

=14. 0  per  cent. 

Elongation  of  inch  sections:  ''.07,  ".07,  ".07,  ".23,  ".26*. 
Diameter  at  fracture,  ",.52;  area,  .212  square  inch. 
Contraction  of  area,  47.0  per  cent. 

Fractured  1".9  from  the  neck.  Appearance,  fine  silky. 
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Ko.  344:7a. 


Mark  4. 

Initially  compressed  under  GO, 000  pounds  per  square  incli,  causing  a 
permanent  set  of  ''.0763  in  5  inches. 

Kested  19  months,  stem  then  turned  down  from  1".0092  to  ".9G9  di¬ 
ameter  for  the  purpose  of  straightening,  and  tested  by  tension. 
Sectional  area,  .737  square  inch. 

New  gauged  length  of  5"  established. 


[See  Report j  1889,  page  413,  for  compression  test.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

* 

737 

1,  000 

0. 

0. 

Initial  load. 

3, 685 

5, 000 

.0006 

0. 

7, 370 

10, 000 

.0015 

0. 

Threaded  ends  not  straightened. 

11, 055 

15,  000 

.0021 

— . 0001 

14,  740 

20, 000 

.0031 

— . 0002 

18,  425 

25, 000 

.0040 

— . 0002 

22, 110 

30, 000 

.0048 

— .  0003 

25, 795 

35, 000 

.  0056 

— .  0006 

29,  480 

40,  000 

.0065 

— . 0004 

30,  217 

41, 000 

.  0066 

30,  954 

42, 000 

.0067 

31,691 

43, 000 

.  0069 

32, 428 

44, 000 

.0071 

33, 165 

45,  000 

.  0073 

— .  0004 

33, 902 

46,  000 

.0076 

• 

34, 639 

47, 000 

.  0077 

35,  376 

48, 000 

.0079 

Elastic  limit. 

36, 113 

49, 000 

.  0355 

36,  850 

50, 000 

.  0384 

.  0290 

38,  .324 

52, 000 

.0458 

39,  798 

54,  000 

.  05.53 

41,  272 

56,  000 

.0640 

42,  746 

58, 000 

.0752 

t 

44,  220 

60, 000 

'  .  0868 

.0749 

Eested  without  load  15  days,  test  then  resumed  under  comiDression 
loads. 

Gauged  length,  5".0749. 
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Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  .s<iuare 
inch. 

Compres¬ 

sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Til 

1,000 

0. 

0. 

Initial  load. 

3,  685 

5, 000 

.0005 

0. 

7, 370 

10,  oeo 

.0014 

0. 

11,  055 

15, 000 

.0023 

0. 

14,  740 

20,  000 

.  0032 

0. 

18.  425 

25, 000 

.0040 

.0001 

22,  no 

30,  000 

.0050 

.  0004 

29,  480 

40, 000 

.  0092 

.  0025 

Elastic  limit  below  40,000  pounds  per  square  inch. ' 

30,  217 

41, 000 

.0095 

i 

30,  9541 

42, 000 

.0103 

31,  691 

43,  000 

.0110 

32, 428 

44,  000 

.0118 

33. 165 

45, 000 

.0129 

.  0053 

33,  902 

46,  000 

.0142 

34, 639 

47, 000 

.0154 

35,  376 

48, 000 

.0167 

36, 113 

49,  000 

.0173 

36,  850 

50,  000 

.0185 

.0100 

38,  324 

52, 000 

.0220 

39,  798 

54,  000 

.0255 

41,  272 

56,  000 

.0290 

42, 746 

58, 000 

.0340 

44,  220 

60, 000 

.0385 

.0280 

Comj)ression  test  discontiiuied. 

Specimen  turned  down  to  ''.918  diameter,  and  test  resumed  under 
tension  loads. 

Interval  between  tests,  24  hours. 

Sectional  area,  .662  square  inch. 

New  gauged  length  of  5"  established 
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Applied  loads.  - 

lu  gauged  length. 

llemarlcs. 

Total. 

Per  square 
incli. 

Elongation. 

Set. 

Founds. 

Pounds. 

Inch. 

Inch. 

662 

1,  000 

0. 

0. 

Initial  load. 

3,310 

5,  000 

.0007 

0. 

C,  620 

10, 000 

.0016 

0. 

9,  930 

15,  000 

.0025 

0. 

13,  240 

20,  000 

.0035 

.0001 

16,  550 

25,  000 

.0048 

.0005 

19,  860 

30,  000 

.0068 

.0015 

20, 522 

31, 000 

.0073 

21,184 

32,  000 

.0077 

21,  846 

33, 000 

.0082 

22,  508 

34, 000 

.0088 

23, 170 

35, 000 

.0094 

.0031 

23, 832 

36,  000 

.0100 

24,  494 

37,  000 

.0105 

25, 156 

38,  000 

.0110 

25,  818 

39,  000 

.0115 

26,  480 

40,  000 

.0123 

.0050 

Eested  10  hours  under  1,000  pounds  per  square  inch. 

27, 142 

41,  000 

.0130 

27,  804 

42,  000 

.  0133 

26, 466 

43,  000 

.0137 

29, 128 

44,  000 

.0142 

29,  790 

45,  000 

.0151 

.  0069 

30, 452 

46,  000 

.0160 

31, 114 

47,  000 

.0170 

31,776 

48, 000 

.0179 

32, 438 

49,  000 

.0186 

33, 100 

50, 000 

.  0205 

.0112 

33, 762 

51, 000 

.0214 

34.  424 

52,  000 

.0225 

35, 086 

53,  000 

.0237 

35, 748 

54,  000 

.0252 

36, 410 

•  55, 000 

.0263 

.0102 

37, 072 

56,  000 

.  0284 

37,  734 

57, 000 

.0294 

- 

38. 396 

58. 000 

.0313 

39,  058 

59,  000 

.0330 

39,  720 

60,  000 

.0358 

.024? 

41,  044 

62, 000 

.0407 

42,  368 

64,  000 

.0486 

43,  692 

66,  000 

.0602 

45,  016 

68, 000 

.0730 

46,  340 

70, 000 

.0890 

.0748 

47, 664 

72,  000 

.1038 

48,  988 

74, 000 

.1256 

.1102 

Rested  2  days,  then  heated  a  dull  red  color;  cooled  in  the  open  air, 
then  turned  down  to  ''.714  diameter  and  test  by  tension  resumed  until 
bar  ruptured. 

Sectional  area,  .40  square  inch. 

Kew  gauged  length  of  5"  established. 
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Applied  loads. 

In  gauged  length. 

llemarlvS, 

Total. 

Per  square 
inch. 

Elongation, 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

400 

1, 000 

0. 

»0. 

Initial  load. 

2,  000 

5.  000 

.0008 

4,  000 

10,  000 

.0016 

8,  000 

20, 000 

.0034 

12,  000 

30, 000 

,  0053 

16, 000 

40,  000 

.0070 

.  0001 

20,  000 

50,  000 

.0089 

.  0002 

22, 000 

55,  000 

,0099 

.  0003 

24,  000 

60,  000 

.0107 

.0003 

26,  000 

65, 000 

0117 

.0003 

27,  200 

68,  000 

.0122 

27, 600 

69,  000 

.0124 

27,  800 

69,  500 

Elastic  limit.  Momentarily  sustained  then  load 

25^200 

63;  000 

.0865 

feU. 

25,  600 

64,  000 

0920 

26,  000 

65,  000 

,0967 

26,  400 

66,  000 

,1045 

« 

26,  800 

67,  000 

.1128 

27, 200 

68, 000 

.1217 

27,  600 

69, 000 

.1288 

28,  000 

70,  000 

.  1425 

.1270 

28,  400 

71, 000 

.1480 

28, 800 

72,  000 

.  1515 

29,  600 

74,  000 

.1830 

30, 400 

76.  000 

.2100 

31,  200 

78, 000 

.25 

32, 000 

80, 000 

.29 

32, 800 

82,  000 

.32 

33, 600 

84,  000 

.41 

34,  400 

86,  000 

.52 

. 

34,  640 

86,  600 

.67 

Tensile  strencth. 

30, 000 

At  time  of  rupture. 

.94 

=18.8  per  cent. 

0 

Elongation  of  incli  sections:  'MO,  ".19,  ".42,*  ".13,  ".10. 
Diameter  at  fracture :  ".51 ;  area,  .204  square  inch. 
Contraction  of  area,  49  per  cent. 

Fractured  at  middle  of  stem.  ApiDearance,  fine  silky. 


I 


\  TEMPERATURE  TESTS. 
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iTo.  33-18^^. 

Mark  4. 


Initially  compressed  under  59,000  pounds  per  square  inch,  causing  a 
permanent  set  of  ^^0840  in  5  inches. 

nested  19  months,  stem  then  turned  down  from  1^3009^^  to  ''.983  diam¬ 
eter  for  the  j)nrpose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .759  square  inch. 

New  gauged  length  of  5"  established. 

[See  Report,  1889,  page  414,  for  compression  test.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation . 

Set. 

• 

Pounds. 

Pounds. 

Inch. 

Inch. 

759 

1,  000 

0. 

0. 

Initial  load. 

3,  795 

5, 000 

.  0008 

0. 

7,  599 

10,  000 

.  0017 

0. 

Threaded  ends  not  straightened. 

11, 385 

15, 000 

.  0025 

— . 0001 

15,180 

20,  000 

.0034 

— .  0001 

18,  975 

25,  000 

.0042 

0. 

22,  770 

30, 000 

.  0052 

0. 

26,  505 

35,  000 

.0061 

+  .0001 

30,  360 

40,  000 

.  0070 

.  0001 

31, 119 

41,  000 

.0072 

31,878 

42,  000 

.  0073 

32,  037 

43,  000 

.  0075 

33, 390 

44,  000 

.0077 

34, 155 

45, 000 

.  0079 

.0001 

34, 914 

46, 000 

.  0082 

35,  673 

47, 000 

.  0084 

36,  432 

48,  000 

f  . 0067  5 
)  .0320  1 

Elastic  limit. 

37, 191 

49,  000 

.  0343 

37, 950 

50, 000 

,  0373 

.  0279 

39,  468 

52, 000 

.0459 

40, 986 

54, OOO 

.0540 

42,  504 

56,  000 

.0649 

44, 022 

58, 000 

.  0764 

45,  540 

60, 000 

.0892 

.0772 

' 

Rested  without  load  15  days,  then  test  resumed  under  compression 
stresses. 

Gauged  length,  5".0772, 


# 


% 
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TEMPERATURE  TESTS 


/ 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres¬ 

sion. 

.Set. 

Remarks. 

Pounds, 

Pounds. 

Inch. 

Inch. 

759 

1,000 

0. 

0. 

Initial  load. 

3, 795 

5,  000 

.0006 

7,  590 

10,  000 

.0015 

15, 180 

20,  000 

.  0031 

0. 

22, 770 

30,  000 

.0052 

.  9003 

23, 529 

31,  000 

.  0056- 

24,  288 

32, 000 

.0059 

25, 047 

33,  000 

.0064 

25,  806 

■34,  000 

.0069 

26,  563 

35, 000 

.0073 

.0015 

27,  324 
28, 083 

28,  842 

36,  000 

37,  000 
38, 000 

.0079 
.  0083 

.0090 

29,  601 

39,  000 

.0095 

30,  360 

40,  000 

.0102 

.0035 

31, 119 

41,  000 

.0111 

31,  878 

42, 000 

.0118 

32, 637 

43, 000 

.0120 

33,  396 

44,  000 

.0133 

• 

34, 155 

45, 000 

.0148 

.0070 

Rested  15  hours  under 30,000  lbs.  per  square  inch. 

34, 914 

46,  000 

.0152 

35, 673 

47, 000 

.0157 

36, 432 

48,  000 

.0173 

37, 191 

49, 000 

.0195 

37,  950 

—  50, 000 

.  0210 

.  0123 

39,  468 

52,  000 

.0251 

40,  986 

54, 000 

.0291 

42, 504 

56,  000 

.  0340 

44,  022 

58,  000 

.  0402 

I 

45,  540 

60, 000 

.0470 

.0353 

V  iJ 


^•wro 


- 


•f 


?7 


TEMPERATURE  TESTS 


G37 


Specimen  rested  without  load  2  days,  then  turned  down  to  ^'.711 
diameter,  and  tested  by  tension.  ^ 

Sectional  area,  .40  square  inch. 

New  gauged  length  of  5''  established. 


Applied  loads. 

In  gauged  length. 

licmarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Founds. 

Pounds. 

Inches. 

Inch. 

400 

1,000 

0. 

0. 

Initial  load. 

2,000 

5,  000 

.0007 

0. 

4,  000 

10,  000 

.0016 

0. 

6,  000 

15, 000 

.0024 

0. 

8,000 

20,  000 

.0033 

0. 

10, 000 

25, 000 

.0042 

0. 

12,  000 

30, 000 

.0051 

0. 

.  14.000 

35,  000 

.0061 

.0001 

16,  000 

40, 000 

.0072 

.0004 

18, 000 

45,  000 

.0098 

.0019 

18,  400 

46,  000 

.0104 

18, 800 

47,  000 

.0108 

19, 200 

48, 000 

.0113 

19,  600 

49, 000 

.  0122 

20,  000 

50,  000 

.0131 

.0044 

20, 400 

51,  000 

.0141 

20, 800 

52,  000 

.0151 

« 

21,200 

53,  000 

.0160 

21,  600 

54,  000 

.0169 

22, 000 

55,  000 

.0184 

.0088 

22,  400 

56,  000 

.0201 

22,  800 

57,  000 

.0215 

23, 200 

58,  000 

.0233 

23, 600 

59,  000 

.0248 

24, 000 

60, 000 

.0280 

.0170 

24,  400 

61,  000 

.0304 

24,  800 

62,  000 

.0328 

25, 200 

63, 000 

.0353 

25,  600 

64,  000 

.0400 

26,  000 

65, 000 

.0445 

.0319 

26,  400 

66,  000 

.0500 

26,  800 

67, 000 

.0553 

27,  200 

68,  000 

.0643 

27,  600 

69, 000 

.0730 

28, 000 

70, 000 

.  0830 

.0690 

28,400 

71, 000 

.0880 

28, 800 

72,  000 

.0958 

29, 200 

73,  000 

.1073 

29,  600 

74,  000 

.1164 

30,  000 

75,  000 

.1260 

.1104 

30,  400 

76,  000 

.1351 

30, 800 

77,  000 

.1475 

31,  200 

78, 000 

.1615 

31, 600 

79,  000 

.18 

32,  000 

80, 000 

.195 

32,  400 

81,  000 

.21 

32, 800 

82, 000 

.  .  225 

33,  200 

83, 000 

.25 

33, 600 

84,  000 

.28 

34, 000 

85, 000 

.31 

34, 400 

86, 000 

.36 

34,800 

87,  000 

.42 

35, 200 

88, 000 

.52 

35.  440 

88,  600 

.66 

Tensile  strength. 

28,  600 

At.  time  ot  rnptiiro. 

0 

0 

1.  05 

:=:21.0  per  cent. 

Elongation  of  inch  sections.  '.18,  M6*,  ".lo,  ".13,  ".13. 
Diameter  at  fracture,  ".50;  area,  .196  square  inch. 
Contraction  of  area,  51  i)er  cent. 

Fractured  2".l  from  the  neck.  Appearance,  fine  silky 
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TEMPERATURE  TESTS. 


No.  3;i40fu 
Mark  4. 


Tnitially  compressed  under  59,000  pounds  per  square  incli,  causing  a 
permanent  set  ot‘''.0814  in  5  inches. 

Itested  mouths,  after  which  the  stem  was  turned  down  from 
1''.00913  to  ^'.959  diameter  ibr  the  purpose  of  straighteiiiug,  and  tested 
by  tension. 

Sectional  area,  .722  square  iuch. 

Gauged  leugtli,  5^h 


[See  Report,  1889,  page  415,  for  compression  test.] 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sfiiiare 
inch. 

Elongation. 

Set. 

Foun  ds. 

Poun  ds. 

Inch. 

Inch. 

722 

1,  000 

0. 

0. 

Initial  load. 

3,610 

5,  000 

.0008 

0. 

7,  220 

10,  000 

.0015 

0. 

10, 830 

‘  15, 000 

'  . 0023 

0. 

14, 440 

20,  000 

.  0031 

0. 

18,  0.50 

25,  000 

.0040 

0. 

21,  660 

30, 000 

.0050 

0. 

25, 270 

35,  000 

.  0060 

.0002 

28,  880 

40,  000 

.0070 

.  0002 

32, 490 

45,  000 

.0080 

.0004 

33,  212 

46,  000 

.  0083 

Elastic  limit. 

33,  934 

47,  000 

.  0298 

34,  656 

48,  000 

.  0324 

35,  .378 

49, 000 

.  0356 

36,100 

50,  000 

.  0396 

.0305 

37, 544 

52,  000 

.0464 

,  38,988 

54, 000 

.0557 

40, 432 

56,  000 

.  0670 

41, 876 

58, 000 

.0764 

43, 320 

60,  000 

.0886 

.0770 

Rested  2  mouths  and  20  days,  then  loaded  alternately  with  tensile 
stress  of  70,000  pounds  per  S(piare  inch  and  comx^ression  stress'of  50,000 
pounds  per  square  inch,  the  stress  in  each  direction  being  applied  20 
times  5  the  last  application  Avas  in  the  compression  direction. 

Permanent  set,  'M4  elongation,  which  includes  '^0770  of  preceding 
experiment. 

Specimen  next  turned  down  to  ^'.798  diameter  and  tested  by  ten¬ 
sion. 

Sectional  area,  .50  square  incl^. 

Gauged  length,  5''. 


TEMPERATURE  TESTS 


G39 


Applied  loads. 

In  gauged  length. 

Pemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Sot. 

Founds. 

Pounds. 

Inch. 

Inch. 

500 

1,000 

0. 

0. 

Initial  load. 

2,  500 

5,  000 

.0007 

.0001 

5,  000 

10, 000 

.0016 

.0001 

7,  500 

15,  000 

.  0024 

.0001 

10, 000 

20, 000 

.  0033 

.0001 

- 

12,  500 

25,  000 

.  0042 

.0001 

15,000 

30,  000 

.0052 

.0001 

20, 000 

40,  000 

.  0073 

.  0004 

22,  500 

45, 000 

.0084 

.0008 

25,  000 

50, 000 

.  0102 

.0016 

25, 500 

51,  000 

.0107 

26, 000 

52,  000 

.0111 

26,  500 

53, 000 

.0118 

• 

27,000 

54, 000 

.  0123 

27, 500 

55,  000 

.  0130 

.0033 

28, 000 

56, 000 

.0137 

• 

28,  500 

57, 000 

.0143 

29, 000 

58,  000 

.  0151 

29,  .500 

59,  000 

.0160 

30, 000 

60,  000 

.0170 

.0063 

30, 500 

61,000 

.0184 

31, 000 

62, 000 

.  0195 

31,  500 

63,  000 

.  0205 

32.  000 

64i  000 

.  0221 

32, 500 

65, 000 

.0235 

.0115 

33, 000  ' 

66,  000 

.  0257 

33, 500 

67,  000 

.0267 

34,  000 

68,  000 

.0284 

34.  500 

69, 000 

.0303 

35, 000 

70,  000 

.  0333 

.0199 

35,  500 

71, 000 

.0361 

36,  000 

72, 000 

.  0375 

36, 500 

73, 000 

.0399 

37, 000 

74,  000 

.  044:5 

37,  .500 

75,  000 

.0507 

.  0358 

38, 000 

76,  000 

.06 

39,000 

78,000 

'  .08 

40,  000 

80,  000 

.10 

,  41,  000 

82, 000 

.125 

V 

42,  000 

84,  000 

.16 

43, 000 

86,  000 

.20 

' 

44.  000 

88,  000 

.27 

45, 000 

90, 000 

.40 

45,  760 

91, 520 

.63 

^'ensile  strength. 

37,  800 

At  time  of  rupture. 

0 

0 

1.00 

=20.0  per  cent. 

□ 


Elongation  of  inch  sections,  'M4,  ^'.21,  ^'.39*,  'M3. 
Diameter  at  fracture,  ".57 ;  area,  .255  square  inch. 
Contraction  of  area,  49  per  cent. 

Fractured  2", 75  from  the  neck.  Ai)pearance,  fine  silk^. 


/ 
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TEMrERATURE  TESTS 


/ 


No.  3352(1. 

Mark  4.  . 

This  specimen  was  initially  compressed  with  59,000  pounds  per  square 
inch,  causing’  a  permanent  set  of  '^04  in  5  inches.  Rested  19  months, 
then  recompressed  with  05,000  pounds  per  square  inch,  after  which  the 
stem  was  turned  down  from  l'^0092  to  ''.714  diameter  for  the  purpose 
of  straightening,  and  test  resumed  under  tensile  stresses,  after  a 
further  rest  of  18  days. 

Sectional  area,  .40  square  inch. 

New  gauged  length  of  5"  established. 


[See  Report,  1889,  page  416,  for  compression  test.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
iiicli. 

Elongation. 

Set. 

Pounds. 

Founds. 

Inch. 

Inch. 

400 

1,000 

0. 

0. 

Initial  load. 

2, 000 

5, 000 

.0006 

0. 

4,000 

10, 000 

.  0014 

6,  000 

15, 000 

. .  0023 

8,  000 

20, 000 

.  0031 

0. 

10,  000 

25, 000 

.0040 

12,  000 

30, 000 

.0050 

0. 

14,  000 

35, 000 

.  00(i0 

IG,  000 

40, 000 

.0072 

.  0004 

16,  400 

41, 000 

.  0074 

16,  800 

42,  000 

.0076 

17, 200 

43,  000 

.0078 

17,  600 

44,  000 

.0081 

18,000 

45, 000 

.0088 

.0013 

18, 400 

46, 000 

.0304 

/8, 800 

47,  000 

.  0326 

h9,  200 

48,  000 

.0351 

19, 600 

49, 000 

.  0392 

20, 000 

50,  000 

.0443 

.0349 

20,  400 

51,  000 

.0479 

20,  800 

52,  000 

.0506 

• 

21,200 

53, 000 

.  0.569 

21,  600 

54,  000 

.0619 

22,  000 

55,  000 

.0663 

.  0556 

22, 400 

56,  000 

.0712 

22,  800 

57,  000 

.0757 

23,  200 

58,  000 

.0820 

23,  600 

59,  000 

.  0882 

24,  000 

60,  000 

.  0933 

.0807 

24, 400 

61,  000 

.0985 

24, 800 

62,  000 

.1064 

25, 200 

63,  000 

.  1134 

25, 600 

64,  000 

.1204 

26,  000 

65,  000 

.1290 

.1158 

26, 400 

66,  000 

.1349 

26, 800 

67,  000 

.1418 

27,  200 

68, 000 

.1527 

27,  600 

69,  000 

.1612 

28,  000 

70, 000 

.1724 

.1575 

28,  400 

71,  000 

.1777 

28,  800 

72, 000 

.1847 

29, 200 

73, 000 

.  1993 

29,  600 

74,  000 

.2112 

30, 000 

75,  000 

.22 

30,  400 

76,  000 

.24 

30, 800 

77,000 

.26 

31,  200 

78,  000 

.28 

31,  600 

79,  000 

.29 

32,  000 

80, 000 

.31 

32, 400 

81, 000 

.33 

32,  800 

82, 000 

.36 

33,  200 

83, 000 

.39 

V 

33,  600 

84,  000 

.42 

■  • 

TEMPERATURE  TESTS. 
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No.  3352a— Continued. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
U,  000 
34, 400 
34,  800 
34.  820 
29, 100 

0 

• 

Potcnds. 
85, 000 
86, 000 
87, 000 
87, 050 

Inches. 

.49 

..56 

.70 

.86 

Inch. 

Tensile  strength. 

At  time  of  rupture. 

=23.8  per  cent. 

0 

1. 19 

Elongation  of  inch  sections:  ''15,  ".22,  ".47*,  ^'.18,  ".17. 
Diameter  at  fracture,  ".51 ;  area,  .204  square  inch. 
Contraction  of  area,  40.0  per  cent. 

Fractured  3".35  from  the  neck.  Appearance,  fine  silky. 
H.  Ex.  161 - 41 
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TEMPERATURE  TESTS. 


» ' 


No.  3353  a. 
Mark  4. 


Initially  compressed  under  61,000  pounds  per  square  incli,  causing 
a  permanent  set  of  ".0730  in  5  inches. 

\yhen  mounted  on  centers  the  stem  runs  out  of  line  ".O34. 

After  resting  19  months,  test  resumed  under  tensile  stresses.  Same 
gauged 'length  used  as  before,  now  measuring  4".9270,  setting  microme¬ 
ter,  however,  at  zero  under  initial  load. 

Original  sectional  area,  .80  square  inch. 


[See  Report,  1889,  page  417,  for  compression  test.] 


Applied  loads. 

In  gauged  length. 

-  .  Remarks. 

Total. 

Per  sqixare 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

800 

1,  000 

0. 

0. 

Initial  loadk 

4,000 

5,  000 

.0007 

0. 

8,  000 

10, 000 

.0015 

0. 

12,  000 

15,  000 

.0024 

0. 

16,  000 

20,  000 

.0032 

0. 

20,  000 

25,  000 

.0040 

0. 

24, 000 

30,  000 

.0049 

0. 

* 

28, 000 

35,  000 

.0057 

0. 

32, 000 

40, 000 

.0066 

0. 

36,  000 

45, 000 

.  0075 

.  0001 

36,  800 

46,  000 

.0077 

37,  600 

47,  000 

.0079 

38, 400 

48, 000 

.0082 

Elastic  limit. 

39, 200 

49,  000 

.  0350 . 

40, 000 

50,  000 

.0382 

.0291 

41, 600 

52,  000 

.0452 

43, 200 

54,  000 

.  0552 

44, 800 

56,  000 

.0620 

46,  400 

58,  000 

.0728 

48,  000 

60,  000 

.0845 

.0731 

_  ^ 

Eested  2  months  and  20  days;  then  alternate  stresses  applied; 

70,000  pounds  per  square  inch  tension  and  50,000  jiounds  per  square 
inch  compression. 

The  stress  was  applied  50  times  in  each  direction;  the  last  applica¬ 
tion  was  in  a  compression  direction. 

The  total  set  after  the  above  repeated  stresses  was  ".12,  which  was 
one  of  extension,  and  includes  the  set  of  ".0731,  which  existed  at  the 
close  of  the  preceding  experiment. 

Specimen  now  turned  down  to  ".798  diameter. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


TEMPERATURE  TESTS 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch, 

Inch. 

500 

1,  000 

0. 

0. 

2,  500 

5,  000 

.0007 

0. 

5,  000 

10, 000 

.0016 

0. 

7, 500 

15,  000 

.  0025 

0. 

10, 000 

20, 000 

.  0033 

0. 

12,  500 

25,  000 

.  0043 

.0001 

15,  000 

30, 000 

.0051 

.0002 

17,500 

35,  000 

.0060 

.0002 

20,  000 

40,  000 

.0070 

.0002 

22, 500 

45,  000 

.  0080 

0003 

25,  000 

50,  000 

.0092 

.  0007 

25,  500 

51,  000 

.0095 

26,  000 

52,  000 

.0099 

26,  500 

53, 000 

.0103 

27, 000 

54, 000 

.0107 

27, 500 

55,  000 

.0113 

.  0019 

28,  000 

56,  000 

.0118 

28, 500 

57, 000 

.0122 

29, 000 

58, 000 

.0128 

29,  500 

59,  000 

.0134 

30, 000 

60,  000 

.0140 

30, 500 

61,  000 

.  01.50 

31,000 

62.  000 

.0158 

31, 500 

63,  000 

.0168 

32, 000 

64,  000 

.  0176 

32, 500 

65,  000 

.0190 

.007o 

33,  000 

66,  000 

.0207 

33, 500 

07,  000 

.  0219 

34, 000 

68,  000 

.  0233 

34, 500 

69,  000 

.0249 

35,  000 

70,  000 

.0273 

..0144 

35,  500 

71,  000 

.0302 

36, 000 

72,  000 
73, 000 

.  0.330 

36, 500 

.0348 

37,  000 

74,  000 

.0390 

37,  500 

75,  000 

.  0435 

.0287 

38, 000 

76,  000 

.0486 

38,  500 

77,  000 

.  0531 

39,  000 

78, 000 

.0590 

39,  500 

40,  000 

79,  000 

80,  000 

.0720 

.0860 

.  0092 

41,  000 

82, 000 

.11 

42,  000 

84,  000 

.15 

43, 000 

86, 000 

.19 

44,  000 

88, 000 
90,  000 

.27 

45,  000 

.37 

45, 620 
38, 000 

0 

91, 240 

.54 

0  • 

.  95 

Itemarks. 


Initial  load. 


Tensile  strength. 
At  time  of  rupture, 
=  19.0  per  cent. 


Elongation  of  incli  sections^  ".43*,  ".20,  ".11,  ".10.  ".11. 
Diameter  at  fracture,  ".57  j  area,  .255  square  iucli. 
Contraction  of  area,  49.0  per  cent. 

Fractured  1",60  from  the  neck.  Appearance,  fine  silky. 
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TEMPERATURE  TESTS. 


No.  3354c. 


Mark  4. 


This  specimen  was  previously  strained  with  compression  and  tension 
loads  of  59^000  and  67,000  pounds  per  square  inch,  respectively,  causing 
a  permanent  tension  set  of  '^0884  in  •  5  inches,  then  loaded  with  35,000 
pounds  per  square  inch  compression,  which  reduced  the  permanent  ten¬ 
sion  set  to  '^0827.  Light  chii)s  were  taken  over  stem  and  threaded  sec¬ 
tions  to  straighten  the  specimen,  and  tested  by  tension  hours  after 
close  of  compression  test. 

Diameter  of  stem,  ^'.993. 

Sectional  area,  .774  square  inch. 

New  gauged  length  of  5"  established. 

Tension  loads  applied  up  to  65,000  joounds  per  square  inch,  causing 
a  permanent  set  of  ''.0075.  Bar  rested  18  months,  then  turned  down 
to  ".798  diameter,  and  test  by  tension  resumed. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 

[See  Eeport,  1889,  page  421,  for  earlier  tests.] 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

500 

1,  000 

0. 

0. 

5,  000 

10,000 

.0017 

10,  000 

20,  000 

.0034 

15, 000 

30,  000 

.  0052 

20, 000 

40,  000 

.0070 

25,  000 

50,  000 

.0087 

0. 

30,  000 

60,  000 

.0104 

32,  500 

65,  000 

.0113 

0. 

33, 000 

06,  000 

.0115 

33,  500 

67, 000 

.0117 

34, 000 

68,  000 

.0118 

■  34,500 

69,  000 

.0120 

35, 000 

70,  000 

.  0122 

0. 

35,  500 

71,  000 

.0124 

36,  000 

72,  000 

.0126 

36,  500 

73,  000 

.0128 

37, 000 

74,  000 

.0130 

37, 500 

75,  000 

.0132 

0. 

38,  000 

76,  000 

.0165 

36,  000 

72,  000  J 

.0207 

.0312 

36,  500 

73,  000 

.0755 

37, 000 

74,  000 

.0853 

37, 500 

75, 000 

.0965 

38,  000 

76, 000 

.1053 

38, 500 

77, 000 

.1130 

39,  000 

78,  000 

.1235 

39, 500 

79,  000 

.1391 

40, 000 

80,  000 

.1525 

40,  500 

81,  000 

.1620 

41, 000 

82, 000 

.1785 

42, 000 

84, 000 

.2125 

43,  000 

86,  000 

.2725 

44,  000 

88,  000 

.3325 

45, 000 

90,  000 

.4225 

45, 560 

91, 120 

.6625 

0 

0 

1.  02 

Kemarks. 


Initial  load. 


Elastic  linit. 


Tensile  strength. 
=  20.4  per  cent. 


Elongation  of  inch  sections;  ".12,  ".23,  ".40,*  ".15,  ".12. 
Diameter  at  fracture,  ".57  j  area,  .255  square  inch. 
Contraction  of  area,  49.0  per  cent. 

Pr^-ctqred  from  tbe  neck.  Appearance,  fine,  silky. 
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1^0.  5239. 
Mark  4''. 


Sectional  area,  .80  square  inch. 

Alternately  loaded  with  tensile  and  compressive  stresses. 

65,000  pounds  per  square  inch  applied  twenty  times  under  compression 
and  twenty-one  times  by  tension;  the  initial  and  final  load  being  a 
tensile  stress. 

While  under  tensile  stress  ample  time  was  allowed  the  specimen  to 
elongate  nearly  all  the  load  would  cause. 

The  intervals  under  the  compression  stress  were  3  to  5  seconds  each. 
The  tendency  to  deflect,  would,  it  was  thought,  have  caused  ultimate 
failure  by  lateral  deflection  had  the  maximum  compression  stress  been 
prolonged.  ^ 

Specimen  has  a  perment  set  of  extension  ^'.065,  permanent  deflection 
''.05  in  6  inches. 


Specimen  turned  down  to  ".798  diameter  =  .50  square  inch  sectional 
area.  Gauged  length,  5". 


Applied  loads. 

In  gauged  length . 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

500 

1,000 

0. 

0. 

2, 500 

5, 000 

.0007 

0. 

5, 000 

10, 000 

.0017 

0. 

7,500 

15,  000 

.0027 

0. 

10,  000 

20,  000 

.0035 

0. 

12,  500 

25,  000 

.0043 

0. 

15,  000 

30,  000 

.0053 

0. 

17,  500 

35,  000 

.  0062 

0. 

20, 000 

40,  000 

.0071 

0. 

22,  500 

45,  000 

.0080 

0. 

25, 000 

50,  000 

.0090 

0. 

27, 500 

55,  000 

.  0098 

0. 

30,  000 

60,  000' 

.0107 

0. 

32,  500 

65,  000 

.0114 

0. 

33,000 

66,  000 

.0115 

33,  500 

67, 000 

.0117 

34, 000 

68,  000 

.0118 

34,  500 

69, 000 

.0119 

. . ' 

35,000 

70,  000 

.0121 

0. 

35,  500 

71,  000 

.0125 

; . 

36, 000 

72, 000 

.0135 

36,  500 

73, 000 

.0153 

37,  000 

74,  000 

.  0229 

37,  500 

75, 000 

.0482 

.  0330 

38, 000 

76, 000 

.0608 

38, 500 

77,  000 

.0760 

39, 000 

78,  000 

.0930 

39, 500 

79,  000 

.1080 

40, 000 

80,  000 

.  1320 

.1140 

40  .500 

81  000 

.  15 

41,  000 

82,  000 

.18 

41,  500 

83, 000 

.21 

42, 000 

84, 000 

.24 

42, 500 

85,000 

.29 

43, 000 

86,  000 

.34 

44, 000 

88,  000 

.49 

44, 430 

88,  860 

.77 

36  100 

0 

0 

1. 14 

Remarks. 


Initial  load. 


IClastic  limit. 


Tensile  strength. 
At  time  of  rupture. 
=  22.8  per  cent. 


Elongation  of  inch  sections:  ".48*,  ".20,  ".15,  ".15,  ".16. 
Diameter  at  fracture,  ".56;  area,  .246  square  inch. 
Contraction  of  area,  50.8  jicr  cent. 

Fractured  1".45  from  the  neck.  Apiiearance,  fine  silky. 


646 


TEMPERATURE  TESTS, 


5240. 

Mark  4. 

Same  form  as  Ko.  5230. 

Overstrained  witli  65,000  pounds  per  square  incli  tensile  stress,  after 
wliich  alternate  stresses  of  tension  and  compression  were  applied  of 
50,000  pounds  per  square  inch  each. 

The  stress  in  each  direction  was  applied  seventy-five  times,  ending 
with  a  load  in  the  compression  direction. 

At  the  close  of  the  rei^eated  loadings  the  specimen  had  a  permanent 
set  of  extension  of  ^'.04  in  5  inches  and  was  deflected  laterally  '^02  in 
length  of  6  inches. 

Specimen  turned  down  to ''.798  diameter  =  .50  square  inch  sectional 
area.  Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Pemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

- « - 

Inch. 

T)ich. 

500 

1,  000 

0. 

0. 

Initial  load. 

2,  500 

5,  000 

.0007 

0. 

% 

5,000 

10,  000 

.0015 

0. 

7,  500 

15,  000 

.0023 

0. 

10,  000 

20,  000 

.  0031 

0. 

12, 500 

25,  000 

.0040 

0. 

15,  000 

30,  000 

.0048 

0, 

- 

17, 500 

35,  000 

.  0058 

0. 

« 

20, 000 

40,  000 

.0071 

.  0005 

22,  500 

45,  000 

.  0099 

.0023 

23, 000 

46,  000 

.0108 

23,  500 

47, 000 

.0115 

24,  000 

48, 000 

.  0125 

24,  500 

49, 000 

.0136 

- 

25,  000 

50,  000 

.0147 

.0060 

25,  500 

51,  000 

.0161 

• 

26,  000 

52,  000 

.0173 

26,  500 

'  53, 000 

.0188 

27, 000 

54,  000 

.  0205 

27, 500 

55,  000 

.  0225 

.  0128 

28,  000 

56,  000 

.  0252 

28,  500 

57,  000 

.  0274 

1 

29, 000 

58.  000 

.0302 

29,  500 

59, 000 

.  0350 

30, 000 

60,  000 

.0393 

.  0282 

‘ 

30, 500 

61,  000 

.0443 

31,  000 

62,  000 

.0485 

31, 500 

63, 000 

.0550 

32,  000 

64,  000 

.0622 

32,  500 

65,  000 

.0712 

.0582 

33,  000 

66,  000 

.0770 

33,  500 

67,  000 

.0829 

34,  000 

68,  000 

.0882 

■ 

34, 500 

69,  000 

.1015 

35,  000 

70, 000 

.  1103 

.  0956 

35,  500 

71,  000 

.12 

36,  000 

72, 000 

.125 

36,  500 

73,  000 

.14 

' 

37, 000 

74, 000 

.15 

37,  500 

75,  000 

.16 

38,0^0 

76,  000 

.18 

38, 500 

77, 000 

.20 

39,  000 

78, 000 

.22 

39,  500 

79,  000 

.235 

- 

40, 000 

80, 000 

.25 

40, 500 

81, 000 

.28 

■  . 

41,  000 

82, 000 

.30 

41,  500 

83, 000 

.33 

42,  000 

84,  000 

.38 

42, 500 

85,  000 

.43 

43,  000 

86,  000 

.49 

43, 500 

87, 000 

.56 

44,  000 

88,  000 

.88 

Tensile  strength. 

36, 300 

At  time  of  rupturo. 

'o 

0 

1.18 

=23.6  per  cent. 

Elongation  of  inch  sections,  ".33,  ".39*,  ".17,  ".15,  ".14. 
Diameter  at  fracture,  ".55;  area,  .238  square  inch. 
Contraction  of  area,  52.4  x^er  cent. 

Fractured  1".85  from  the  neck.  Ax)x)earance,  fine  silky. 
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No.  5550. 

Mark  4. 


Specimen,  9"  long,  ends,  1^"  diameter,  stem,  6"  long  by  1".0002 
(I  iameter. 

Initially  compressed  with  00,000  pounds  per  scpiare  inch,  causing  a 
permanent  set  of  '^0795  in  5'^ 

After  resting  9  days  stem  turned  down  to  '^714  diameter  and  tested 
by  tension. 

Sectional  area,  .40  square  inch. 

Gauged  length,  5^q 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch . 

Elongation. 

Set. 

Pemarks. 

Pounds. 

Pounds. 

Inch. 

Inch. 

400 

1,000 

0. 

0. 

Initial  load. 

2',  000 

5, 000 

.  0005 

0. 

4,  000 

10, 000 

.0015 

0. 

6,  000 

15,  000 

.0025 

0. 

8,  000 

20,  000 

.0033 

0. 

10,  000 

25,  000 

.0043 

.0001 

12, 000 

30, 000 

.  0070 

.0021 

Elastic  limit  about  20,000 pctunds  per  squareinch. 

12,  400 

31, 000 

.0090 

12,  800 

32,000 

.0097 

13,  200 

33, 000 

.0108 

13, 600 

34,  000 

.0119 

14,  000 

35, 000 

.0130 

.  OOGi) 

14,  400 

36,  000 

.0144 

14,  800 

37,  000 

.0160 

15, 200 

38,  000 

.0173 

15,  600 

39,  000 

.0190 

- 

16, 000 

40, 000 

.  0209 

.  0138 

•  . 

16,  400 

41, 000 

.0231 

16, 800 

42, 000 

.0254 

m 

17, 200 

43, 000 

.0281 

17,  600 

44, 000 

.  0310 

18,  000 

45,  000 

.0350 

.  0237 

18, 400 

46,  000 

.0377 

18, 800 

47,  000 

.0411 

19,  200 

48, 600 

.  0455 

19, 600 

49, 000 

.0488 

20, 000 

50,  000 

.0541 

.  0446 

4,  000 

10,  000 

.0463 

« 

8,  000 

20,  000 

.  0480 

12,  000 

30,  000 

.0500 

16,  000 

40,  000 

.0520 

20,  000 

50, 000 

.0549 

20, 400 

51,  000 

.0570 

20, 800 

52, 000 

.0590 

21, 200 

53, 000 

.  0655 

21, 600 

54,  000 

.0700 

22, 000 

55,  000 

.0772 

.  0670 

22,  400 

56,  000 

.0815 

22,  800 

57,  000 

.0877 

23, 200 

58,  000 

.  0933 

% 

23, 600 

59,  000 

.  0995 

24,  000 

60,  000 

.  1073 

.  0963 

24, 400 

61,  000 

.1135 

24,  800 

62,  000 

.1183 

25, 200 

63,  000 

.  1274 

25, 600 

64, 000 

.1370 

26,  000 

65.  000 

.  1458 

.  1325 

26, 400 

66,  000 

.  1528 

26, 800 

67,  000 

.  1636 

27,  200 

68, 000 

.1713 

V 

27, 600 

69,  000 

.1794 

28, 000 

70, 000 

.1950 

.  1800 

28, 400 

71, 000 

.205 

28, 800 

72,  000 

.215 

29,  200 

73,  000 

.23 

29,  600 

74,  000 

.25 

30,  000 

75, 000 

.27 

30,  400 

1  76, 000 

.29 

30, 800 

1  77,  OOO 

.30 

31,  200 

i  78, 000 

.32 

31,  600 

1  79, 000 

1  .35 
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TEMPERATURE  TESTS. 


Ko.  5550— Coutinued. 


Applied  loads. 

In  gauged  length. 

Eeniarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
32,  000 
32,  400 

32,  800 

33,  200 

33,  600 

34,  000 
34,  400 
34, 440 
28, 300 

0 

Pounds. 
80, 000 
81.000 
82,  000 
83, 000 
84, 000 

85,  000 

86,  000 
86, 100 

Inches. 

.38 

.41 

.45 

.50 

.56 

.62 

.80 

.92 

Inch. 

Tensile  strength. 

At  time  of  rupture. 

-=27.4  per  cent. 

0 

1. 37 

Elongations  of  inch  sections:  '^27,  '^52*,-  ''.21,  ".18. 

Diameter  at  fracture,  ".48;  area,  .181  square  inch. 
Contraction  of  area,  54.7  per  cent. 

Fractured  3".4  from  the  neck.  Appearance,  fine  silky. 
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No.  5551. 


Mark  4. 


Same  form  as  No.  5550. 

Initially  comj)ressed  with  60,000  i30uiids  per  square  inch,  causing  a 
permanent  set  of  ^^0785  in 

After  resting  9  days,  stem  turned  down  to  'h714  diameter,  and 
tested  by  tension. 

Sectional  area,  .40  square  inch. 

Gauged  length,  5'h 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Potinds. 

Pounds. 

Inch. 

Inches. 

400 

1,  000 

0. 

0. 

Initial  load. 

2,  000 

5,000 

.0005 

0. 

4,000 

10,  000 

,0014 

0. 

6,  000 

15, 000 

.  0023 

0. 

8,  000 

20, 000 

.0032 

0. 

10, 000 

25,  000 

.0041 

0. 

0 

10,  400 

26, 000 

.0043 

- 

10, 800 

•  27,000 

.0047 

' 

11,200 

28,  000 

.0048 

11,  600 

29,  000 

.  0051 

12,  000 

30.000 

.0055 

.0005 

Elastic  limit. 

12,  400 

31, 000 

.0063 

12,  800 

32,  000 

.0071 

13,  200 

33, 000 

,0082 

13,  600 

34, 000 

.0101 

• 

14, 000 

35,  000 

.0118 

.0058 

Rested  under  initial  load  I  hour. 

14, 400 

36,  000 

.0130 

14, 800 

37,  000 

.0141 

. 

15,  200 

38, 000 

.  0150 

15.  600 

39,  000 

,  0163 

16, 000 

40, 000 

.0183 

.0113 

— 

16,  800 

42,  000 

.0229 

17,  600 

44,  000 

.0278 

' 

18,  400 

46,  000 

.0340  . 

19,  200 

48, 000 

.0420 

20,  000 

50,  000 

.0504 

.  0409 

20,  800 

52,  000 

.  0589 

21, 600 

54,  000 

.0691 

32, 400 

56,  000 

.  0802 

23,  200 

58,  000 

.0917 

24,  000 

60, 000 

.1049 

.  0930 

24,  800 

62,  000 

.1165 

25, 600 

64, 000 

.1332 

26,  400 

66,  000 

.  1506 

27,  200 

68,  000 

.1660 

28, 000 

70, 000 

.1922 

.  1770 

, 

28,  800 

72, 000 

.22 

29, 600 

74,  000 

.25 

30,  400 

76,  000 

.28 

31. 200 

78,  000 

.31 

32,  000 

80, 000 

.37 

' 

32,  400 

81,000 

.39 

32, 800 

82,  000 

.42 

33,  200 

83, 000 

.49 

33,  600 

84, 000 

.32 

34,  000 

85,  000 

.64 

34,  400 

86,  000 

.86 

Tensile  strength. 

28,  600 

At  time  of  rupture. 

0 

0 

1.  28 

=25.6  per  cent. 

Elongation  of  inch  sections,  'M7,  ^h21,  ^'.51,  ^'.21,  'M8, 
Diameter  at  fracture,  ''.50;  area,  .196  square  inch. 
Contractiozi  of  area,  51  per  cent. 

Fractured  at  the  middle  of  stem.  Appearance,  fine  silky. 
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TEMPERATURE  TESTS. 


Ko.  3345/>. 
Mark  9. 


Initially  compressed  with  58,000  pounds  per  square  inch,  causing  a 
permanent  set  of  ^^0488  in  5  inches,  stem  then  turned  down  from  '^798 
to  ''.7945  diameter  for  the  purpose  of  straightening,  then  strained  by 
tension  up  to  50,000  pounds  per  square  inch,  then  compressed,  20  hours 
after,  with  30,000  pounds  per  square  inch. 

Itested  19  months  8  days,  then  test  resumed  under,  compression 
stress. 

Area  assumed  to  remain  at  ".492  square  inch. 

Gauged  length,  5".03(>. 

[See  Eeport,  1889,  page  434,  for  earlier  tests.] 


.  Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compies- 

sion. 

Set. 

Pounds. 

Pounds. 

‘Inch. 

Inch. 

492 

1,  000 

0, 

0. 

Initial  load. 

4,  920 

10,  000 

.0015 

9,  840 

20,000  • 

.0033 

0. 

12, 300 

25,  000 

.0040 

14,  760 

30,  000 

.0049 

0. 

15,  252 

31,  000 

.0050 

15,  744 

32, 000 

.0052 

16,  236 

33,  000 

.0054 

16,  728 

34,  000 

.  0056 

17, 220 

35,  000 

.  0058 

0. 

19,  680 

40, 000 

.0006 

0. 

22, 140 

45,  000 

.0074 

0. 

22,  632 

46,  000 

.  0075 

23, 124 

47,  000 

.0077 

23,  616 

48,  000 

.0079 

24, 108 

49,  000 

.0081 

24,  600 

50,  000 

.0082 

0. 

25,  092 

51,  000 

.0085 

25,  584 

52,  000 

.0087 

0. 

Compression  test  discontinued;  after  a  rest  of  4  hours  test  of  siieci- 
men  resumed  under  the  tensile  stress. 
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TEMPERATURE  TESTS 


G51 


-  Same  gauged  lengtli  as  before  used. 


Applied  loads. 

In  ganged  lengtli. 

Ilemarks 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

492 

1,  000 

0. 

0. 

2,460 

5,  000 

.0006 

0. 

4,  920 

10,  000 

.0015 

0. 

7,  380 

15,  000 

.  0023 

0. 

9,  840 

20, 000 

.  0033 

0. 

12,  300 

25,  000 

.  0042 

0. 

14,  760 

30,  000 

.  0050 

0. 

17, 220 

.  35, 000 

.  0059 

0. 

19,  680 

•  40, 000 

.  0068 

0. 

22, 140 

45, 000 

.0077 

0. 

24,  600 

50,  000 

.0086 

0. 

25, 584 

52, 000 

.0090 

0.  • 

Kested  26  lionrs  without  load. 

26,  076 

53, 000 

.0091 

26,  568 

54, 000 

.  0093 

27,  060 

55, 000 

.0095 

0. 

27,  552 

56, 000 

.  0097 

28,  044 

57,  000 

.0099 

28,  536 

58, 000 

.0101 

29, 028 

59,  000 

.0103 

29, 520 

60,  000 

.  0107 

.0032 

30,012 

61,  000 

.0109 

Elastic  limit. 

30,  504 

62,  000 

.0148 

30, 996 

63,  000 

.  0435 

31, 488 

64,  000 

.  0506 

31,  980 

65,  000 

.  0555 

.  0423 

32,  472 

66,  000 

.  0597 

32, 964 

67,  000 

.0650 

33,  456 

68,  000 

.  0700 

- 

33, 948 

69,  000 

.  0793 

34,  440 

70,  000 

.  0833 

.0685 

35,  424 

72, 000 

.  0955 

36, 408 

74, 000 

.1115 

37, 392 

76,  000 

.1215 

38,  376 

78,  000 

.1415 

39,  360 

80, 000 

.1600 

.  1420 

40, 344 

82, 000 

.20 

41, 328 

84, 000 

.23 

42,  312 

86,  000 

.27 

43,  296 

.  88, 000 

.30 

44,  280 

90,  000 

.35 

45,  264 

92, 000 

.42 

46,  248 

94,  000 

.53 

46,  700 

94, 920 

.70 

Ten.sile  strength. 

44, 100 

At  time  of  ru]iture. 

6 

0 

.92 

—18.4  per  cent  in  5  inches.  ^ 

I 


Diameter  at  fracture,  ^'.64;  area,  .322  square  iiicli. 

Coutractioii  of  area,  34.6  per  cent. 

Fractured  from  the  ueck.  Api)earaiice,  fine  silky  j  40  per  cent 
of  surface  interspersed  with  fine  granulation. 
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Ko.  3355. 

Mark  9. 


Diameter,  ".798. 

Sectional  area,  .50  square  incli. 

Gauged  length,  5". 

Tension  stresses  applied  up  to  70,000  pounds  per  square  incti,  causing 
a  permanent  set  of  ".1202. 

Bar  allowed  to  rest  18  months,  then  tension  test  resumed. 

[See  Report,  1889,  page  435,  for  original  test.] 


Applied  loads. 

In  gauged  lengths. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks, 

• 

Pounds. 

Pounds. 

Inch. 

Inch. 

500 

1, 000 

.1202 

Micrometer  reset  according  to  last  observation  of 

5, 000 

10, 000 

.1218 

permanent  set. 

10, 000 

20,  000 

.  1238 

15,  000 

30,  000 

.1255 

20, 000 

40,  000 

.1273 

25, 000 

50,  000 

.  1290 

30,  000 

60, 000 

.1308 

25, 000 

50, 000 

.1290 

20, 000 

40, 000 

.1273 

15, 000 

30,  000 

.1257 

10,  000 

20,  000 

.1238 

5,  000 

10,  000 

.1220 

.1202 

30,  000 

60,  000 

,1308 

1 

35, 000 

70,  000 

.1326 

30, 000 

60,  000 

.1309 

35,  000 

70, 000 

.1326 

35,  500 

36,  000 

71,  000 
72, 000 
73,  000 

.1329 

.1330 

36, 500 

.1332 

37,  000 

74,  000 

.1335 

37, 500 

75, 000 

.1336 

.1203 

38, 000 

76,  000 

.1337 

38, 500 

77, 000 

.1340 

39,  000 

78.  000 

.1341 

39,  500 

79,  000 

.1344 

40,  000 

80, 000 

.1348 

.  1205 

Elastic  limit. 

40, 000 

80,  000 
80, 000 
80, 000 
80, 000 
80,  000 

.1352 

.1360 

.1365 

.1368 

After  5  minutes. 

After  10  minutes. 

After  15  minutes. 

.1370 

.1225 

After  30  minutes. 

40, 000 

80, 000 

.1372 

40,  500 

81,  000 

.1376 

41, 000 

82,  000 

,1628 

40,  500 

81,  000 
81, 000 
81,  000 
81,  000 
81, 000 
81,  000 
81,  000 

.  1642 
.1682 
.  1715 
.1757 
.1860 
.  1892 
.  1899 

After  2  minutes.  * 

After  4  minutes. 

After  6  minutes. 

After  8  minutes. 

After  10  minutes. 

After  12  minutes. 

41,  000 

82, 000 

.1913 

41, 500 

83,  000 

.1973 

42,  000 

84,  000 

.2110 

42, 500 

85,  000 
85,  000 
80, 000 

.2285 

.2332 

After  5  minutes. 

40,  000 

.  2322 

35,  000 

70,  000 

.  2302 

30, 000 

60.  000 

.  2282 

25, 000 

50,  000 

.  2260 

20,  000 

40,  000 

,2240 

15, 000 

30, 000 

.  2216 

10, 000 

20,  000 

.  2191 

5,  000 

10,  000 

,2164 

.  2134 

5.  000 

10, 000 

.2150 

10,  000 

20,  000 

.2170 

15,  000 

30,  000 

.2192 

20,  000 

40,  000 

.2213 

. 

25,  000 

50, 000 

.  2235 

30, 000 

60,  000 

.  2258 

25,  000 

50,  000 

.2240 

TEMPERATURE  TESTS. 
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No.  3355 — Continued. 


Applied  loads. 

In  ganged  lengths. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

20, 000 

40, 000 

.2220 

15,  000 

30, 000 

.2199 

10, 000 

20, 000 

.2177 

5, 000 

10, 000 

.  2155 

.  2133 

42  500 

85,  000 

.  2345 

Micrometer  removed. 

44, 000 

88, 000 

.265 

45, 000 

90,  000 

.30 

46,  000 

92, 000 

.34 

47,  000 

94, 000 

.40 

48, 000 

96,  000 

.57 

48, 340 

96, 680 

.78 

Tensile  st^’ength. 

0 

0  ' 

.88 

=  17.6  per  cent. 

Test  discontinued  before  rupture  of  the  bar  was  completed. 

When  the  stress  was  released  local  contraction  was  going  on  rapidly 
under  a  total  load  of  45,000  pounds  tension. 

Measuring  the  specimen,  the  diameters  were  as  follows; 


M 


Jeng&v, 


n  r 


»  • 


JiSxrvunixvrn 


JO 


dLicunvetej'. 


y 


I? 


Specimen  turned  down  to  '^672  uniform  diameter  and  test  resumed. 
Present  sectional  area  .355  square  inch. 

Tensile  strength,  38,200  pounds  =107,610  pounds  per  square  inch  on 
the  area  as  turned  down. 

The  specimen  fractured  at  the  neck,  3''  from  the  place  of  greatest 
contraction  before  turning  down.  Appearance,  silky,  oblique. 
Diameter  at  fracture,  ^'.58;  area,  .264  square  inch. 

Contraction  of  area,  25.6  per  cent. 
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TEMPERATURE  TESTS. 


TABLE  SHOWING  FINAL  ELASTIC  LIMITS,  TENSILE  STRENGTH,  AND 
ELONGATLONS  AFTER  VARIOUS  TREATMENTS  AND  ALSO  WITHOUT 
TREATMENT. 

STEEL  BAR  NO.  1. 


No.  of 
test. 

Treatment. 

Elastic 
limit  per 
square 
inch. 

Tensile 
strength 
per  square 
inch. 

Elongation 
in  5  inches. 

5242 

None . 

Pounds. 
59, 800 

Founds. 
78, 800 

Per  cent. 
28.0 

3346a 

Compressed  with  56,000  pounds  per  square  inch. 
Rested  19  months  then  tested  by  tension . 

46,  000 

80, 000 

24.0 

STEEL  BAR  NO.  4. 


5.548 

None . . . 

61,  000 
59, 000 

29,  000 
30,000  ■ 

86, 000 
86, 200 

86, 100 

• 

20.  4 

5549 

......  do _ _ _ _ _ _ _ _ 

24.  0 

5550 

Compressed  with  load  of  60,000  pounds  per  square 
inch,  then  rested  9  davs . . 

27.  4 

5551 

. do . 

86, 000 

90,  450 

97,  250 

86,  600 

88,  600 

91,  520 

87,  050 

91, 240 

91, 120 

25.  6 

3343a 

Compressed  with  60,000  pounds  per  square  inch, 
then  loaded' with  50,000  pounds  per  square  inch 
tension,  then,  after  resting  18  months,  tension 
loads  resumed  and  elastic  limit  found  to  be  64, 550 
pounds  per  square  inch.  Again  compressed  with 
60,000  pounds  per  square  inch,  then  ruptured  by 
tension . . . . ■ . . . . . 

18  6  ! 

3344a 

Compressed  with  60,000  pounds  per  square  inch, 
then  loaded  with  70, 000  pounds  per  square  in  ch  ten¬ 
sion,  rested  18  months,  then  tension  test  resumed 
and  elastic  limit  found  to  be  83,000  pounds  per 
square  inch;  rested  35  days,  then  compressed 
with  50,000  pounds  per  square  inch,  then  rup¬ 
tured  by  tension . . . . . 

( 

> 

1 

14.0  ' 

ZZila 

Compressed  with  60,000  pounds  per  square  inch. 
Rested  19  months,  then  tested  by  tension,  the 
elastic  limit  was  48,000  pounds  per  square  inch. 
Loaded  up  to  60,000  pounds  per  square  inch  ten¬ 
sion;  rested  15  days,  then  loaded  with  60,000 
pounds  per  square  inch  compression,  and  with 
74,000  pounds  per  square  inch  tension  and,  after 
heating  a  dull  red  color  and  cooling  in  the  open 
air,  test  resumed  by  tension . 

69,500 

1 

18.8 

3348a 

Compressed  with  59.000  pounds  per  square  inch. 
Rested  10  months,  then  loaded  up  to  60,000  pounds 
per  square  inch  tension.  Elastic  limit  at  this 
time  is  48,000  pounds  per  square  inch.  Rested  l5 
days,  then  compressed  with  60,000  pounds  per 
square  inch,  and,  after  resting  2  days,  test  re¬ 
sumed  by  tension . 

21.  0 

3349a 

Compressed  with  59,000  pounds  per  square  inch. 
Rested  19  months,  then  loaded  by  tension  up  to 
60,000  pounds  per  square  inch.  The  elastic  limit 
being  46,000  pounds  per  square  inch.  Rested  2 
months  and  20  days,  then  loaded  alternately  20 
times  each  with  70,000  pounds  per  square  inch 
tension  and  50,000  pounds  per  square  inch  com¬ 
pression.  The  last  load  being  compression,  then 
bar  ruptured  by  tension . 

• 

20.  0 

3352  a 

Compressed  with  59,000  pounds  per  nquare  inch. 
Rested  19  months,  then  recompressed  with 
65,000  pounds  per  square  inch,  and  afterward 
tested  by  tension . 

• 

23.8 

3353  a 

Compressed  with  61,000  pounds  per  square  inch. 
Rested  19  months,  then  loaded  with  60,000  pounds 
per  square  inch  tension,  the  elastic  limit  being 
48,000  pounds  per  square  inch.  Rested  2  months 
and  20  days,  then  loaded  alternately  50  times, 
each  with  70,000  pounds  per  square  inch  tension, 
and  50,000  pounds  per  square  inch  compression, 
the  last  load  being  compression,  and  afterwards 
ruptured  by  tension  . . . . 

19.0 

3354  c 

Compressed  with  59,000  pounds  per  square  inch, 
then  loaded  with  67,000  pounds  per  square  inch 
tension,  afterwards  loaded  with  35,000  pounds 
per  square  inch  compression,  then  with  65,000 
pounds  per  square  inch  tension.  Rested  18 
mouths,  then  test  resumed  by  tension _ 

75,  000 

20.4 

TEMPERATURE  TESTS. 
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TABLE  SHOWING  FINAL  ELASTIC  LIMITS,  STRENGTH,  ETC.— Continued. 

STEEL  BAE  NO.  4.— Continued. 


No.  of 
test. 

• 

'Treatment. 

Elastic 
limit  per 
s(iuare 
inch. 

Tensile 
strength 
per  square 
inch. 

Elongation 
in  5  inches. 

5239 

1 

Loaded  alternately  with  65,000  pounds  per  square 
inch  tension  and  compression,  twenty-one  times 
by  tension  and  twenty  times  compression,  the 
initial  and  final  load  being  tension.  Bar  then 
rnpt.nrecl  by  tension . . . . . 

Pounds. 

70, 000 

Pounds. 

88, 860 

88,  000 
.86,  820 

Per  cent. 

1 

22  8 

I  5240 

Loaded  with 65, 000  pounds  per  square  inch,  tension 
then  loaded  alternately,  75  times  each,  with  50,000 
pounds  per  square  inch  tension  and  compression, 
ending  with  a  load  of  compression,  and  then 
tested  by  ten sion_,. .i.. . 

23.  6 

#241 

None  . . . . . . . 

59,  000 

27.0 

STEEL  BAE  NO.  9. 

4540 

None _ _ ........................ _ _ _ ... 

♦  57, 000 

61,  000 

95, 160 

' 

94,  920 

' 

96,  680 

23.  6 

33455 

Compressed  with  58,000  pounds  per  square  inch. 
Eested  19  months  8  days,  then  tested  by  com¬ 
pression  up  to  52,000  pounds  per  square  inch, 

and  afterwards  rnptnred  by  tensif>n. _ 

18.4 

3355 

Loaded  with  70,000  "pounds  per  square  inch  ten¬ 
sion.  Eested  18  months,  then  tension  test  re¬ 
sumed  .... . . . . . . . . . . 

80,  000 

17.0 

Test  discontinued  before  rupture  of  the  bar  was 
completed,  and  stem  turned  down  to  ".672  uni- 

Form  .  . . 

107,  010 

_ 
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MISCELLANEOUS  STEEL  SPECIMENS.  • 


TENSILE  TESTS  OF  STEEL  REPRESENTING  METAL  IN  FIXTURES 

FOR  HYDROSTATIC  TESTS  OF  HOOPS. 


No.  5161. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Elastic  limit,  10,520  pounds  =  42,080  pounds  per  square  inch. 
Tensile  strength,  21,590  i)ounds  =  86,360  x)ounds  jier  square  inch. 
Elongation  in  3  inches  ".65  =  21.7  i^el  cent. 

Elongation  of  inch  sections :  ".14,  ".31*,  ".20. 

Diameter  at  fracture,  ".45  j  area,  .159  square  inch. 

Contraction  of  qrea,  36.4  per  cent. 

Fractured  1".4  from  the  neck.  Appearance,  silky. 

No.  4904. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Elastic  limit,  9,440  pounds  =  47,200  pounds  per  square  inch 
‘Tensile  strength,  16,560  i)ounds  =  82,800  pounds  i)er  square  inch. 
Elongation  in  2  inches,  ".41  =  20.5  per  cent.  < 

Elongation  of  inch  sections:  ".20,  ".21*. 

Diameter  at  fracture,  ".40,*  area,  .1257  square  inch. 

Contraction  of  area,  37.1  per  cent. 

Fractured  at  middle  of  stem.  A^q^earance,  silky,  irregular  surface. 
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STEEL  PLATE  FROM  WATERVLIET  ARSENAL. 
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MISCELLANEOUS  STEEL  SPECIMENS. 
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MISCELLANEOUS  STEEL  SPECIMENS. 


TENSILE  TEST  OF  SPECIMENS  REPRESENTING  METAL  IN  FIX¬ 
TURES  FOR  STRAINING  8-INCH  TUBE. 


No.  4356. 

Marks, 

Sectional  area,  .25  square  inch. 

Elastic  limit,  13,840  pounds=55,3G0  pounds  per  square  inch. 
Tensile  strength,  25,270  pounds =101,080  pounds  per  square  inch. 
Elongation  in  3  inches,  '^54=18  per  cent. 

Elongation  of  inch  sections:  ^MO,  ".33*,  ".11. 

Diameter  at  fracture,  ".43;  area,  .145  square  inch. 

Contraction  of  area,  41.9  per  cent. 

Ai)pearance  of  fracture,  silky. 


No.  4357. 


Marks, 

Sectional  area,  .25  square  inch. 

Elastic  limit,  13,250  pounds=53,000  pounds  per  square  inch. 

Tensile  strength,  24,210  pounds=96,840  pounds  per  square  inch. 
Elongation  in  3  inches,  ".38=12.7  per  cent. 

Elongation  of  inch  sectioDs:  ".16*,  ".13,  ".09. 

Diameter  at  fracture,  ".51;  area,  .204  square  inch. 

Contraction  of  area,  18.3  per  cent. 

Appearance  of  fracture,  granular,  radiating  from  a  dull  spot  at  the 
circumference. 
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No.  4382. 

Marks, 

Diameter,  'C5G4. 

Sectional  area,  .25  square  inch. 
Gauged  length,  3'C 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2, 500 

3,  750 

Pounds. 

1,000 

5, 000 
10,  000 
- 15, 000 
20, 000 
25, 000 

Inch. 

0. 

. 000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

. 000267 

. 000167 

.  000433 

. 000166 

5,000 

6,  250 

7,  500 

8,  750 
10, 000 

. 000600 

. 000167 

.  0. 

. 000767 

. 000167 

30;000  ' 
35, 000 

40,  OOO 

41,  000 
42, 000 
43, 000 

44,  000 

45,  000 
47,  000 

.  000967 

. 000200 

0. 

. 001100 

. 000133 

. 001333 

.  000233 

0. 

loi  250 
10, 500 

. 001400 

.  000067 

Elastic  limit. 

. 006833 

. 005433 

10,  750 

. 007067 

. 000234 

11, 000 

. 007900 

.  000833 

11, 250 
11,750 
12,  000 

.  008500 

.  000600 

. 010233 

.  001733 

48;  000 
50, 000 
52,  000 
54,  000 
56,  000 

. 010933 

.  000700 

12. 500 
13, 000 

13.500 
14,  000 

.  012167 

.001234 

. 013900 

.001733 

. 015600 

. 001700 

.017433 

. 001833 

14,  500 

15,  000 

16,  000 

58,  000 
60, 000 

.019167 

.001731 

.  021600 

. 002433 

64;  000 
68,  000 
72, 000 

.0283 

.  0067 

17,  000 

.  0333 

.  0050 

18^  000 
19, 000 
20,  000 
21,  000 

.  0383 

.0050 

76,  000 
80,  000 
84,  000 
88, 000 

.  0433 

.  0050 

.  0567 

.0134 

.  0733 

.0166 

22,  000 
22,  380 

.  1100 

.  0367 

89;  520 

.1567 

.0467 

! 

Tensile  strength. 

1  '  ’  *  "  " 

1  ‘ 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . pounds. .  89,  520 

Elastic  limit  per  square  inch  of  original  section . . . . do. ..  41,  000 

Elongation  per  inch  after  rupture . inch. .  .  1693 

Elongation  per  inch  under  strain  at  elastic  limit . do. ..  .  001400 

Reduction  in  diameter  at  point  of  rupture . do. . .  .  054 

Reduction  in  area  after  rupture,  per  cent  of  original  section .  18.  3 

Position  of  rupture . . . 1''.4  from  the  neck 

Character  of  broken  surfaee . granular,  radiating  from  a  dull  spot  at  the  circumference 

Elongatieu  of  inch  seotions . . : . 'Ml,  ".21’‘,  ".17 
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No.  4383. 

Marks, 

Diameter,  'C504. 

Sectional  area,  .25  square  iuch. 
Gauged  length,  3'C 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

set. 

Successive 

Total. 

Per  square 
iuch. 

elongation 
per  inch. 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2,  500 

Pounds. 

1,000 

5,  000 
10, 000 
15, 000 
20,  000 

Inch. 

0. 

.  000100 

Inch. 

0. 

. 000100 

Inch. 

0. 

0. 

Inch. 

0. 

Initial  load. 

.  000300 

. 000200 

3,  750 

5,  000 

.  000433 

. 000133 

.  000600 

. 000167 

0. 

6',  250 

7,  500 

25' 000 

.  000767 

.000167 

• 

30, 000 

34,  000 

35,  000 
36, 000 
37, 000 

. 000933 

.  000166 

0. 

8,  500 

8,  750 
9,000 

9,  250 

9,  500 

9,  750 

10,000 
10, 250 
1(»,  500 
10, 750 

, 001133 

. 000200 

Elnstic,  limit. 

.001233 
.  002000 

. 000100 
. 000767 

.0J0167 

. 000167 

. 003833 

.001833 

38^  000 
39, 000 

.  006267 

. 002434 

• 

. 006667 

.  000400 

40^  000 

41,  000 

42,  000 

. 007600 

.  000933 

.  008067 

.  000467 

.  008833 

. 000766 

43'  000 

. 009667 

. 000834 

IE  000 
11, 250 

11,  500 

12,  000 

44'  000 

. 010667 

. 001000 

45^  000 

. 011400 

. 000733 

46,  000 
48,  000 

. 012333 

.  000933 

- 

.  014000 

.  001667 

12,  500 

50,  000 
52,  000 

.  016033 

.  002033 

13, 000 
13,  500 

.  017733 

. 001700 

54,'  000 
56,  000 
58, 000 
60,  000 

. 020033 

.  002300 

- 

14, 000 

14,  500 

15,  000 

15,  500 

16,  000 
17, 000 
18, 000 
19, 000 

. 022033 

.  002000 

.  024367 

. 002334 

, 026700 

. 002333 

62.  000 

. 029933 

. 003233 

64!  000 

.  032667 

. 002734 

68,  000 
72,  000 
76,  000 
80, 000 
84, 000 

.0400 

. 007333 

.  0500 

.  0100 

.  0633 

.  0133 

20,  000 
21,  000 

.  0833 

.  0200 

.1333 

.0500 

Tensile  stren<ifth. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  original  section . 

Elongation  per  inch  after  rupture . 

Elongation  per  inch  under  strain  at  elastic  limit . 

Reduction  in  diameter  at  point  of  rupture . 

Reduction  in  area  after  rupture,  per  cent  of  original  section  . 

J’osition  of  rupture . 

Ciiaracter  of  broken  surface . flaky  surface,  with  patches  of  g 

Elongation  of  inch  sections . 1 . 


. pounds..  84,  OOq 

. do...  34,  OUJ 

. inch...  .  13()7 

. ...do...  .001133 

. do..;  .054 

.  18.3 

. ".95  from  the  neck 

ranular  and  silky  metal  interspersed 
. ".13,  ".14,  ".14* 
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TENSILE  TESTS  OF  STEEL  SPECIMENS  FROM  A  ROLLED  BAR. 

Tested  for  tlie  iiiirpose  of  comparing  the  Uetlilelieiu  Iron  Oomijany’s 
inacliine  with  the  testing  machine  at  this  arsenal. 

Length  of  stem,  A"  Diameter,  l'C128.  Sectional  area,  1  square  inch. 


No.  of 
test. 

Marks. 

Elastic 
limit  per 
square  inch. 

Tensile 
strength 
l>er  square 
inch. 

Elongation  in 

4  inches. 

Diameter 
at  frac¬ 
ture. 

Area. 

Contrac 
tion  of 
area. 

4688 

CT4  Lj . 

Potmds. 

4.7  .<^60 

Pounds. 
77,  410 
77,  408 

Inch. 

.94 

.87 

Per  cent. 
23  5 

Inch. 

.91 

.91 

Sq.  inch. 

fifiO 

Per  cent. 
35.0 
35.  0 

4689. .. 

CTi— Li . 

44,  840 
44.  630 
43,  970 

21.8 

46iK)... 

CTi— Li . 

77, 335 

.  89 

22.  3 

.  91 

.  650 

35.  0 

4691 . . . 

CTI— Li . 

77,’  390 

.93 

23  3 

,91 

.  650 

35.  0 

4692... 

CT.— L,n . 

44,910 
45,  370 

77,  030 

.94 

5 

.91 

.  050 

35.0 

4693... 

CTi— Lli . 

77, 188 

.97 

24.  3 

.91 

.650 

35.0 

- 

Duration  of  tests. 

No.  of 

Elongation  of  inch 
sections. 

Appearance  of  fracture. 

• 

To  elastic 
limit. 

Elastic 
limit  to 
maxim  m 
load. 

Maximum 
load  to  time 
of  r&pture. 

4688  .. 

//  //  II 

.  14, .  33*, .  32*, . 
.13  .23,  .36*,. 

r/ 

15 

Silky . 

• 

/ 

C 

// 

!  10 

/  // 

6  30 

f  // 

2  5 

4689 . . . 

15 

_ _ do . . 

c 

5 

8  0 

2  0 

4690... 

.12,  .22j  .39*’. 

16 

do . 

5 

35 

6  45 

2  35 

4691... 

.U,.25,  .39*;. 

.  14, .  28,  .  37*, . 

15 

. do . 

1 

54 

6  10 

2  7 

4692 . . . 

15 

_ flo _ 

r 

18 

6  30 

2  20 

4693... 

.  15, .  33*, .  34,  . 

15 

. do . . . 

. 

... 

10 

5  10 

2  18 

The  elastic  limits  of  above  specimens  were  taken  from  observations 
at  the  beam  of  the  Aveighing  scale.  It  was  found  that  each  of  the 
si)ecimens  possessed  a  well-defined  yielding  xioint,  after  which  elonga¬ 
tion  continued  for  a  brief  interval  under  diminished  loads.  The  maxi¬ 
mum  stress  reached  before  yielding  occurred  is  recorded  as  the  elastic 
limit.  A  more  critical  and  probably  more  exact  definition  obtained 
from  micrometer  observations,  would  have  placed  the  elastic  limits  from 
100  to  400  pounds  lower  than  here  recorded. 

-Following  the  example  of  the  Bethlehem  tests,  no  change  in  the  rate 
of  speed  was  given  for  a  short  time  preceding  the  time  of  maximum  load 
and  the  time  of  rupture. 

The  contraction  of  area  being  uniform  within  measurable  limits,  it  is 
thought  (that  the  interval  of  time  between  the  maximum  load  and  the 
time  of  rupture  is  an  index  of  the  speed  of  the  test  at  the  critical  jAeriod 
of  maximum  load.  If  such  is  the  case  the  time  of  these  tests  was  xirac- 
tically  a  little  longer  than  the  Bethlehem  tests,  and,  from  the  behavior 
of  the  metal,  it  is  thought  that  an  acceleration  in  the  speed  of  testing 
at  the  time  of  reaching  the  maximum  load  would  have  caused  an  ap- 
jAarent  tensile  strength  a  little  higher  than  here  recorded,  but  not  more 
than  100  to  300  pounds  would  be  expected. 
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STEEL  CASTINGS  FORWARDED  BY  LT.  COL.  J.  P.  FARLEY  FROM  1.  G.  JOHNSON  dk  CO., 

SFUYTEN  DUY  VIL,  N.  Y. 


K 


^J^square,. 

k 


No.of 

test. 

Mark 

on 

speci¬ 

men. 

Di¬ 

ame¬ 

ter. 

Sec¬ 

tional 

area. 

Ultimate 

strength. 

Elongation 
in  1  inch. 

Area  at  fracture. 

Con¬ 

trac¬ 

tion. 

of 

area. 

Appearance  of 
fracture. 

Total. 

Per 

square 

inch. 

Inch. 

Sq.  in. 

Pounds. 

Pounds. 

Inch. 

Perct. 

"  Sq.  in. 

Perct. 

iYne  granular. 

5285 

• 

.504 

.20 

19,  340 

9P*700 

.04 

4.0 

Diam.  .497=.194 

3.0 

5286 

•  • 

.510 

.204 

21,  510 

105, 440 

.07 

7.0 

Diam.  .498=.195 

4.4 

Do. 

5287 

•  •  • 

.307 

.202 

15, 320 

75,  840 

.05 

5.0 

Diam.  .495=.192 

4.9 

Coarse  granular. 

5288 

•  •  •  • 

.508 

.203 

13,  070 

64,  380 

.28 

28.0 

Diam.  .436=.149 

26.6 

Silky  serrated. 

■  ■  n  ■  -  1  I  1  -4^ 

ENDURANCE  OF  ROTATING  SHAFTS 

OF 

CAST-IRON,  COLD-ROLLED  IRON  AND  STEEL. 
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ENDURANCE  OF  ROTATING  SHAFTS. 

* 

!No.  30. — Cast  (gun)  iron  bar  No.  4. 

\ 

The  speed  of  the  previous  run  of  37,151,900  rotations  was  400  per 
minute. 

Diameter  ".995.  Speed  of  rotation,  2,200  per  minute. 

Length  between  end  bearings,  33". 

Deflections  measured  pn  chord  of  10". 


Maxi- 

Number  of  rota- 

Micrometer  readings  for  de- 

nnim 

fiber 

stress 

tions. 

flections. 

Deflec- 

Sets. 

Eeinarks. 

tions. 

per 

square 

inch. 

Succes¬ 

sive. 

Total. 

On 

line. 

Un¬ 

loaded. 

Loaded. 

Un¬ 

loaded.. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

15, 000 

• 

4 

37, 151,  900 

Ufl.r  remover]  from  mn- 

chine  and  restedl  year 
and  9  months.  See 

* 

report  1890  for  previ¬ 
ous  runs.  Middle 

- 

bearing  ofltar  reduced 
to  ".995  diameter  by 

wear. 

0 

37, 151,900 

a 

h 

.2015 
.  2014 

.1819 

.1819 

.2008 

.2008 

.0189 

.0189 

.0007 

.0006 

f  After  above-mentioned 
(  rest. 

e 

.2009 

.1812 

.2002 

■ .  0190 

.0007 

4,  950 

37, 156,  850 

a 

.2010 

.  1818 

.  2008 

.0190 

.0002 

1 

b 

.2015 

.1818 

.2008 

.0190 

.0007 

c 

.2009 

_.  1811 

.2002 

.0191 

.0007 

10, 150 

37, 167,  000 

a 

.2015 

.1818 

.2008 

.0190 

.  0007 

b 

.2014 

.1817 

.2007 

.0190 

.  0007 

c 

.  2008 

.1813 

.  2002 

.0189 

.  0006 

20, 060 

37,187,  060 

a 

.2016 

.1818 

.  2008 

.0190 

;  0008 

b 

.2013 

.1815 

.  2007 

.  0192 

.  0006 

c 

.  2008 

.1813 

.  2002 

.0189 

.0006 

89,  940 

37,  277,  000 

a 

.  2009 

.1817 

.  2008 

.0191 

.0001 

b 

.  2013 

.1817 

.2008 

.  0191 

.  0005 

c 

.2010 

.1814 

.2002 

.0188 

.0008 

Test  discontinued. 
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112. — Cold-rolled  iron  bar. 


Diameter  1".  Speed  of  rotation,  2,200  per  minute. 
Length  between  end  bearings,  33". 

Deflections  measured  on  chord  of  10". 


Maxi¬ 

mum 

fiber 

stress 

l)er 

square 

inch. 

Number  of  rota¬ 
tions. 

Micrometer  readings  for  de¬ 
flections. 

Deflec¬ 

tions. 

Sets. 

Ilemaiks. 

Succes¬ 

sive. 

Total. 

On 

line. 

Un¬ 

loaded. 

Loaded. 

✓ 

Un¬ 

loaded. 

Pounda. 

Inch. 

Inch. 

Inch . 

Inch. 

Inch. 

20, 000 

0 

0 

a 

.1997 

.1841 

.  1996 

.0155 

.0001 

b 

.2003 

.1845 

.2002 

.0157 

.0001 

c 

.2009 

.1852 

.2008 

.0156 

.0001 

5,000 

5,  000 

a 

.1996 

.1838 

.1996 

.0158 

0. 

b 

.2002 

.1845 

.2002 

.0157 

0. 

c 

.2010 

.1852 

.2008 

.0156 

.0002 

\ 

* 

• 

5,000 

10,  000 

a 

.1998 

.1839 

.1996 

.0157 

.0002 

* 

b 

.2003 

.1845 

.2002 

.0157 

.0001 

c 

.2010 

.1852 

.2008 

.0156 

.0002 

25,  000 

0 

10, 000 

a 

.1998 

.1799 

.  1996 

.0197 

.0002 

b 

.2003 

.  1807 

.2002 

.0195 

.0001 

c 

.2011 

.  1812 

.2008 

.  0196 

.0003 

5,  000 

15, 000 

a 

.1996 

.1798 

.1996 

.0198 

0. 

b 

.2003 

.1806 

.2002 

.0196 

.0001 

c 

.2011 

.1813 

.2009 

.0196 

.0002 

5,  000 

20,  000 

a 

.1997 

.1799 

.1995 

.0196 

.0002 

b 

.2003 

.1805 

.2002 

.0197 

.0001 

c 

.2010 

.1812 

.2008 

.0196 

.0002 

30,  000 

0 

20,  000 

a 

.1998 

.1761 

.1996 

.  0235 

.0002 

b 

.  2003 

.1767 

.  2002 

.0235 

.0001 

c 

.2011 

.  1774 

.2009 

.  0235 

.0002 

5,  000 

25,  000 

a 

.  1998 

.1760 

.1995 

.0235 

.0003 

b 

.2003 

.1767 

.2001 

.0234 

.0002 

c 

.2011 

.1776 

.2008 

.0232 

.0003 

5,  000 

30,  000 

a 

.1997 

.1759 

.  1995 

.0236 

.0002 

b 

.2003 

.1766 

.  2002 

.0236 

.0001 

c 

.2011 

.1774 

.2008 

.0234 

.0003 

- 

35,  000 

0 

30,  000 

a 

.1998 

.1722 

.  1996 

.0274 

.0002 

b 

.  2003 

.1728 

.  2002 

.0274 

.0001 

0 

.2011 

.  1736 

.2008 

.0272 

.0003 

5,  000 

35,  000 

a 

.1996 

.1720 

.  1996 

.0276 

0. 

b 

.2004 

.  1728 

.  2001 

.0273 

.0003 

G 

.2011 

.1734 

.2008 

.0274 

.0003 

5,  000 

40,  000 

a 

.1997 

.1721 

.1994 

.0273 

.0003 

b 

.2002 

.1727 

.2001 

.0274 

.0001 

c 

.2011 

.1734 

.2008 

.0274 

.0003 

10,  000 

50,  000 

a 

.1997 

.1720 

.1995 

.0275 

.0002 

- 

b 

.2003 

.  1728 

.2001 

..  0273 

.0002 

c 

.2011 

.1735 

.2008 

.0273 

.0003 

1 

40, 000 

f 

50,  000 

a* 

.1998 

.  1683 

.1994 

.0311 

.0004 

b 

.2004 

.1687 

.2000 

.0313 

.0004 

c 

.2011 

.1695 

.2008 

.0313 

.0003 

./  •  y. 

5,  000 

55,  000 

a 

.1995 

.1679 

.1994 

.  0315 

.0001 

b 

.2003 

.1686 

.2000 

.0314 

.  0003 

c 

.2012 

.1694 

.2008 

.  . 0314 

.0004 

5,  000 

60,  000 

a 

.1996 

.1679 

.1994 

.0315 

.0002 

b' 

.2004 

.1686 

.1999 

.0313 

.0005 

c 

.2011 

.1695 

.2007 

.0312 

.0004 

10, 000 

70,  000 

a 

.1997 

.1677 

.1994 

.0317 

.0003 

b 

.2006 

.1686 

.1999 

.0313 

.0007 

0 

.2012 

.1694 

.2008 

.0314 

.0004 
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Ko.  112. — Gold-rolled  iron  bar — Continued. 


Ma  xj- 

Number  of  rota- 

Micrometer  readings  for  de- 

mum 

tions. 

flections. 

fiber 

stress 

Deflec¬ 

tions. 

Sets. 

Kemarks. 

l)er 

sqiiai’e 

Succes¬ 

sive. 

Total. 

On 

line. 

Un¬ 

loaded. 

Loaded. 

Un¬ 

loaded. 

inch. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

45, 000 

0 

70, 000 

a 

.1999 

.1640 

.1994 

.0354 

.  0005 

b 

.2005 

.1648 

.1999 

.0351 

.  0006 

c 

.  2012 

.1653 

.2006 

.0353 

.0006 

5, 000 

75, 000 

a 

.2003 

'.1638 

.1993 

.0355 

.0010 

b 

.2003 

.1643 

.1997 

.  0354 

.0006 

c 

.2013 

'  .  1653 

.2005 

.0352 

.0008 

5, 000 

80, 000 

a 

.1988 

.1631 

.1988 

.0357 

0. 

b 

.  2009 

.1644 

.1997 

.0353 

.0012 

c 

.  2015 

.1650 

.2004 

.0354 

.0011 

10,  000 

111, 000 

9 

90, 000 

211,  000 

a 

b 

0 

.2006 

.2002 

.2017 

.1635 

.1640 

.1048 

.1990 
.  1994 
.2003 

.0355 
.  0354 
.0355 

.0016 

,0008 

.0014 

The  temperature  of  t  he 
bar  at  the  close  of  this 
run  had  increased  to 
about  100°  F. 

Bar  ruptured.  Temper- 

ature  about  300°  F. 

No.  113. — Gold-rolled  iron  bar. 

Diameter,  1";  speed  of  rotation,  2,200  per  minute. 
Length,  between  end  bearings,  33". 

Deflections  measured  on  chord  of  10". 


Maxi¬ 

mum 

fiber 

stress 

per 

square 

inch. 

Number  of  rota¬ 
tions. 

Micrometer  readings  for  de¬ 
flections  . 

Deflec¬ 

tions. 

Sets. 

1 

\ 

Kemarks. 

Succes¬ 

sive. 

Total. 

On 

line. 

Un¬ 

loaded. 

Loaded. 

Un¬ 

loaded. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

45,  000 

0 

0 

a 

.  1996 

.  1638 

.1993 

.  0355 

.0003 

b 

.2004 

.1653 

.2002 

.0349 

.0002 

c 

.2001 

.1645 

.1998 

.0353 

.0003 

10, 000 

10, 000 

a 

.1991 

.1634 

.1989 

.  0355 

.0002 

h 

.2011 

.1647 

.  1999 

.0352 

.0012 

c 

.2003 

.1641 

.  1996 

.0355 

.0007 

10, 000 

20, 000 

a 

.2009 

.1639 

.1995 

.0356 

.0014 

Temperature  of  bar  in- 

creased  slightly. 

b 

.2006 

.1646 

.1998 

.0352 

.0008 

c 

.2007 

.1641 

.1996 

.0355 

.0011 

10,000 

30,  000 

a 

.1997 

.1632 

.1991 

.0359 

.0006 

b 

.2005 

.1643 

.1996 

.  0353 

.0009 

c 

.2011 

.1636 

.1995 

.0359 

.0016 

10, 000 

40, 000 

a 

.1990 

.1630 

.1988 

.0358 

.0002 

b 

.2020 

.1643 

.1997 

.0354 

.0023 

c 

.2009 

.1636 

.1994 

.0358 

.0015 

10, 000 

50,  000 

a 

.1995 

.1631 

.1989 

.0358 

.0006 

b 

.2022 

.1643 

.1996 

.0353 

.0026 

c  _ 

.2007 

.  1632 

.1992 

.0360 

.0015 

50, 000 

100,  000 

a 

.1975 

.1608 

.1975 

,  0367 

0. 

Temperature  of  bar  about 

1800  F. 

b 

.2037 

.1632 

.2006 

.0374 

.0031 

c 

.2015 

.  1638 

.2004 

.0366 

.0011 

7, 000 

107, 000 

Bar  ruptured. 

The  temperature  of  the 

bar  increased  gradu- 

ally  during  each  stic- 

cessive  run. 

H.  Ex.  161 - 43 
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No.  114. — Cold-rolled  iron  bar. 

Diameter  1"  j  speed  of  rotation,  2,200  x)er  minute. 
Length  between  end  bearings,  33'C 
Deflections  measured  on  chord  of  10". 


Maxi- 

Number  of  rota- 

Micrometer  readinars  for  de- 

- 

mum 

tious. 

flections. 

liber 

stress 

Uetlec- 

Sets. 

Kemarks. 

tions. 

per 

square 

incb. 

Succes¬ 

sive. 

Total. 

On 

line. 

Un¬ 

loaded. 

Loaded. 

Un¬ 

loaded. 

Pounds 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

45,  000 

0 

0 

a 

.  2014 

.1657 

.2012 

.0355 

.0002 

h 

.1987 

.  1630 

.1984 

.0354 

.0003 

c 

,.  2007 

.1651 

.2004 

.  0353 

.  0003 

10, 000 

10, 000 

a 

.2017 

.  1654 

.2010 

.0356 

.0007 

• 

b 

.1986 

.1630 

.1982^ 

.0352 

.  t)004 

c 

.2010 

.1649 

.2002 

.0353 

.0008 

10,  000 

20, 000 

a 

.2019 

.1653 

.2008 

.0355 

.0011 

Temperature  of  bar  in¬ 
creased  slightly. 

b 

.1998 

.1627 

.1984 

.0357 

.0014 

c 

.2011 

.1648 

.2001 

.0353 

.0010 

10, 000 

000 

a 

.2012 

.1649 

.2006 

.0357 

.0006 

b 

.2002 

.1628 

.1984 

.  0356 

.0018 

c 

.2014 

.1646 

.  2001 

.0355 

.0013 

i 

1 

10,  000 

40, 000 

a 

.  2000 

.1642 

.2000 

.  0358 

0. 

b 

.1994 

.  1623 

.1980 

.0357 

.0014 

c 

.2028 

.1645 

.2001 

.0356 

.0022 

10, 000 

50, 000 

a 

.2031 

.  1651 

.2008 

.  0357 

.0023 

b 

.1992 

.  1626 

.1982 

.0356 

.0010 

c 

.2014 

.1643 

.2000 

.  0357 

.0014 

50, 000 

100, 000 

a 

.2025 

.1646 

.2008 

.0362 

.0017 

Temperature  of  bar 

about  150°  F. 

b 

.2020 

.1636 

.1995 

.0359 

.0025 

'  ! 

24,  600 

124, 600 

c 

.2001 

.1629 

.1987 

.  0358 

.0014 

1 

Bar  ruptured.  Temper¬ 
ature  about  200°  F. 

- 

The  temperature  of  the 

bar  increased  gradu- 

ally  during  each  suc¬ 
cessive  run  after  10,000 

rotations. 
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No.  115. — Cold-rolled  iron  har. 

Diameter  1".  Speed  of  rotation,  2,200  per  minute. 

Length  between  end  bearings,  33^'. 

Deflections  measured  on  chord  of  10'^ 


Maxi¬ 

mum 

fiber 

stress 

per 

square 

inch. 

Number  of  rota¬ 
tions. 

Micrometer  readings  for  de¬ 
flections. 

Uedec- 

tioiis. 

1 

Sots. 

Kemarks. 

Succes¬ 

sive. 

Total. 

On 

line. 

Un¬ 

loaded. 

Loaded. 

Un¬ 

loaded. 

Founds. 

Incfi. 

Inch. 

Inch. 

Inch. 

Inch. 

45, 000 

0 

0 

a  . 

.  1999 

.1572 

.1930 

.0358 

.  0069 

. 

Bar  annealed  at  red  heat. 

b 

.  2032 

.  1551 

.1905 

.0354 

.0127 

c 

.  2085 

.  1584 

.1938 

.0354 

.0147 

10, 000 

10, 000 

a 

.1966 

.1609 

.1966 

'  .0357 

0. 

I'emperature  of  bar  about 

200°  F. 

b 

.1991 

.1628 

.1986 

.0358 

.  0005 

V 

• 

c 

.2051 

.1683 

.2037 

.0354 

.0014 

10, 000 

20, 000 

a 

.1980 

.  1623 

.1980 

.0357 

0. 

b 

.1979 

.1618 

.  1975 

.  0357 

.0004 

c 

.2050 

.1672 

.2026 

.0354 

.  0024 

10, 000 

30,  000 

« 

Rested  15  hours  without 

load. 

0 

30, 000 

a 

.1971 

.1618 

.1970 

.0352 

.0001 

b 

.2016 

.  1651 

.2006 

.  0355 

.  0010 

c 

.2033 

.1669 

.2024 

.4)355 

.0008 

10,  000 

40, 000 

a 

.1975 

.1618 

.1974 

.0356 

.0001 

Temperature  of  bar  about 

100°  F. 

b 

.1990 

.1624 

.1980 

.0356 

.0010 

c 

.2046 

.  1656 

.2012 

.0356 

.0034 

10, 000 

50, 000 

a 

.1968 

.  1612 

.1968 

.0356 

0. 

Temperature  about  125° 

F. 

b 

.2011 

.1636 

.1993 

.0357 

.0018 

c 

.2039 

.1651 

.2012 

.0361 

.0027 

36, 600 

86, 600 

Bar  ruptured.  Tempera- 

ture  of  bar,  180°. 

676 


ENDURANCE  OF  ROTATING  SHAFTS 


No.  117. — Steel  bar.  Marie  18. 

Diameter,  1".  Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33'^ 

Deflections  measured  on  chord  of  10^'. 


Maxi¬ 

mum 

fiber 

stress 

per 

square 

ineb. 

Number  of  rota¬ 
tions. 

Micrometer  readings  for 
deflections. 

Deflec¬ 

tions. 

Sets. 

Eemarks. 

Succes¬ 

sive. 

Total. 

On 

lino. 

Un¬ 

loaded. 

Loaded. 

Un¬ 

loaded. 

Founds. 

Inch. 

Inch. 

Inch. 

'Inch. 

Inch. 

60, 000 

0 

0 

a 

.  1993 

.1551 

.1987 

.0436 

"  .  0006 

b 

.1995 

.1549 

.1989 

.0440 

;0006 

c 

.1998 

.1550 

.1991 

.0441 

.0007 

10, 000 

10, 000 

a 

.1898 

.1393 

.1866 

.0473 

.0032 

Temperature  of  bar  in- 

creased  to  about  200° 

U. 

h 

.2256 

.1693 

.2138 

.0445 

.0118 

c 

.1918 

.1383 

.1843 

.0460 

.0075 

4 

8, 600 

18, 600 

’ 

Bar  ruptured.  Tempera- 

ture  about  200°  F. 

No.  118. — Steel  bar.  Marie  15. 


Diameter,  1".  Sliced  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33'^ 

Deflections  measured  on  chord  of  10". 


Maxi¬ 

mum 

fiber 

stress 

per 

square 

inch. 

Number  of  rota¬ 
tions. 

Micrometer  readings  for 
deflections. 

Deflec¬ 

tions. 

Sets. 

Remarks. 

Succes¬ 

sive. 

Total. 

On 

line. 

Un¬ 

loaded. 

Loaded. 

*  Un- 
loaded. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

60, 000 

0 

0 

a 

.1981 

.1526 

.1978 

.  0452 

.0003 

b 

.1985 

.1531 

.  1983 

.  0452 

.  0002 

0 

.1984 

.1531 

.1981 

.0450 

.0003 

10, 000 

10, 000 

a 

.1984 

.1497 

.  1955 

.0458 

.  0029 

Temperature  about  125'^ 

b 

.1980 

.1497 

.  19.56 

.0459 

.0024 

i:  • 

c 

.2012 

.1554 

.1964 

.0410 

.0048 

- 

70, 400 

80, 400 

Bar  ruptured.  Tempera- 

ture  abottt  125«'  F.* 
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No.  119. — Steel  har.  Mark  12. 

Diameter  1" ;  speed  of  rotation,  400  j^er  minute. 
Length  between  end  bearings,  33'^ 

Deflections  measured  on  chord  of  10''. 


Maxi¬ 

mum 

liber 

stress 

per 

square 

inch. 

Number  of  rota¬ 
tions. 

Micrometer  readings  for 
deflections. 

Deflec¬ 

tions. 

Sets. 

Eemarks. 

Succes¬ 

sive. 

Total. 

On 

line. 

Un¬ 

loaded. 

Loaded. 

Un¬ 

loaded. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

40, 000 

0 

0 

a 

.1989 

.1692 

.1988 

.0296 

.0001 

b 

.1991 

.1694 

.1990 

.0296 

.0001 

c 

.1989 

.  1691 

.1988 

.0297 

.0001 

10, 000 

10, 000 

a 

.  1989 

.1691 

.1988 

.0297 

.0001 

'  h 

.1991 

.  1694 

.1990 

.0296 

.0001 

c 

.  1989 

.1692 

.1988 

.0296 

.0001 

40, 000 

50,  000 

a 

.1988 

.1690 

.1987 

.0297 

.0001 

h 

.1992 

.1695 

.1990 

.0295 

.0002 

c 

.1989 

.1691 

.1988 

.0297 

.0001 

50, 000 

100,  000 

a 

.1989 

.1691 

.1989 

.0298 

0. 

b 

,  1991 

.1694 

.1990 

.0296 

.  0001 

c 

.1990 

.1691 

.1988 

.0297 

.0002 

100, 000 

200, 000 

a 

.1989 

.1690 

.1988 

.0298 

.0001 

b 

.1992 

.1693 

.1991 

,  .0298 

.0001 

c 

.1990 

.1690 

.1988 

.0298 

.0002 

100, 000 

300, 000 

a 

.1989 

.1691 

.1988 

.0297 

.0001 

b 

.1992 

.1694 

.1991 

.0297 

.0001 

c 

.1990 

.1690 

.1988 

.0298 

.0002 

4 

624,750 

924, 750 

a 

.1989 

.1691 

.1988 

.0297 

.0001 

b 

.1992 

.1694 

.1991 

.0297 

.0001 

c 

.1990 

.1690 

.1988 

.  0298 

.0002 

2, 075, 250 

3,000,000 

a 

.1989 

1690 

.1989 

.0299 

0. 

b 

.1994 

.1698 

.1993 

.0295 

.0001 

c 

.1990 

.1690 

.1989 

.0299 

.0001 

1,000, 000 

4, 000, 000 

a 

.1989 

.1689 

.1989 

.0300 

0. 

b 

.1993 

.1694 

.1992 

.0298 

.0001 

c 

.1990 

.1690 

.1989 

.0299 

.0001 

1,004, 500 

5, 004,500 

a 

.1988 

.1689 

.1988 

.0299 

0. 

b 

.1992 

.1692 

.1991 

.0299 

.0001 

0 

.1990 

.1690 

.1989 

.0299 

.0001 

136,500 

5, 141, 000 

% 

Bar  raptured. 
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SUMMARIZED  TABULATION. 


No.  of 

Material. 

Marks. 

Speed 
of  rota- 

JSfaxi- 
mum  fil)er 
stress  per 
square 
inch. 

Number  of  rotations. 

Refhai’ks. 

test. 

tion  i)er 
minute. 

Successive. 

Total. 

30 

Cast  (gun)  iron... 

4 

400 

Pounds. 
15,  000 

37, 151,  900 

37, 151, 900 

Removed  from  ma- 

112 

113 

Cold-rolled  iron . . . 

_ do  . . 

2, 200 
2,  200 

2, 200 
2,  200 
2,  200 

400 

15, 000 
20, 000 
25,  000 
30, 000 
35,  000 
40, 000 
45,  000 
45, 000 
45,  000 
45, 000 

125, 100 
10, 000 
10, 000 
10, 000 
20, 000 
20,  000 
141, 000 
107,  000 
124,  600 

37,  277,  000 
10, 000 
20,  000 
30,  000 
50,  000 
70,  000 
211,000 
107,  000 
124,  600 
86,  600 

cliineaiul  rested  1 
year  and  9  months. 
Test  discontinued. 

Bar  ruptured. 

Do. 

114 

_ do . . 

Do. 

115 

...  -do  . . 

86,  600 

18, 600 

Bar  ruptured.  This 
bar  was  annealed 
at  red  beat  before 
testing. 

Bar  ruptured. 

Do.  .  ' 

117 

Steel . 

18 

CO,  000 

18,  600 

118 

_ do . 

15 

400 

60, 000 

80, 400 

80.  400 

119 

_ do . 

12 

400 

40,  000 

5, 141,  000 

5, 141,  000 

Do. 

TENSION  TESTS 


*  OF 

SPECIMENS  TAKEN  FROM  ENDS  OP  BARS  THAT  HAD 
BEEN  FRACTURED  BY  ENDURANCE  TESTS 
OF  ROTATING  SHAFTS. 
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Tension  tests  of  samples  turned  down  from  ends  of  endurance  bars, 
after  rui)ture  of  the  latter  under  repeated  stresses. 

The  specimens  were  taken  from  the  ends  opposite  the  driving  end  of 
the  machine. 

Marks  signify  whether  steel  (S)  or  iron  (I)  and  the  endurance  test 
number. 

Form  of  specimens » 


No.  4416.  ' 

Marks,  S  34. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  Q". 


Applied  loads. 

In  gauged  length. 

Remarks.  ‘ 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

250 

1, 000 

0. 

0. 

Initial  load. 

1,250 

5,Q00 

.0009  ' 

2, 500 

10, 000 

.0020 

5, 000 

20,  000 

.0038 

7, 500 

30, 000 

.0058 

0. 

8, 750 

35,  000 

.0067 

0.. 

' 

9,  000 

36,  000 

.0069 

9,  250 

37,  000 

.0071 

9,  500 

38, 000 

.0073 

• 

9,  750 

39,  000 

.0076 

10,  000 

40,  000 

.0077 

6. 

10,  250 

41, 000 

.0080 

10,  500 

42,  000 

.0082 

10,  750 

43,  000 

.0084 

11, 000 

44,  000 

.0087 

11, 250 

45, 000 

.0089 

0. 

11,  500 

46,  000 

.0091 

11, 750 

47,  000 

.0094 

12,  000 

48,  000 

.0096 

12,  250 

49,  000 

.0098 

12,  500 

50, 000 

.0100 

12,  750 

51,  000 

.0101 

13,  000 

52,000 

.0105 

Elastic  limit. 

13,  250 

53, 000 

.0119 

11, 500 

46, 000 

.0380 

11, 750 

47, 000 

.0497 

12, 000 

48, 000 

.0650 

12,  250 

49, 000 

.1750 

12,  500 

50, 000 

.1900 

12; 750 

51,'  000 

.2000 

13, 000 

52,  000 

.2200 

13,  500 

54,  000 

.27 

14, 000 

56,  000 

.32 

14,  500 

58,  000 

.42 

15,  000 

60,  000 

.53 

15,  500 

62,  000 

.72 

15, 740 

62,  960 

1. 12 

Tensile  strength. 

10,  800 

At  time  of  rupture. 

0 

0 

1.60 

=26.7  per  cent. 

Elongation  of  inch  sections:  'M9,  ''.59*,  ".24,  ".23,  ".19,  ".16. 
Diameter  at  fracture,  ".33;  area,  .0855  square  inch. 
Contraction  of  area,  65.8  per  cent. 

Fractured  2"  from  the  neck. 

Appearance,  tine  silky. 
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No.  4417. 

Marks,  S2-52. 

Diameter,  'C564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6'C 


Applied  loads. 

In  gauged  length. 

^ ^ - - 

Eemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

250 

1,000 

0. 

0. 

Initial  load. 

1, 250 

5, 000 

.0008 

2, 500 

10,  000 

.0018 

* 

5, 000 

20, 000 

.0037 

*  , 

7,  500 

30,  000 

.0055 

0. 

10,  000 

40,  000 

.0077 

11, 250 

45, 000 

.0088 

Elastic  limit. 

10,  000 

40,  000 

.0368 

- 

10,  250 

41,  000 

.0510 

10,  500 

42,  000 

.1100 

10, 750 

43. 000 

.1550 

11,  000 

44, 000 

.1835 

11, 250 

45,  000 

,  .  1930 

11, 500 

46,  000 

.2120 

12,  000 

48, 000 

.27 

12,  500 

50, 000 

.29 

13,  000 

52,  000 

.36 

■ 

13, 500 

54,  000 

.41 

14, 000 

56,  000 

.50 

14,  500 

58,  000 

.60 

15,  000 

60,  000 

.79 

15, 380 

61,  520 

1.  20 

Tensile  strength.  • 

10,  900 

At  time  of  rupture. 

o' 

0 

1.  58 

=26.3  per  cent. 

Elongation  of  inch  sections:  'M8,  ".2(5,  ".22,  ".24,  ".23,  ".51*. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  (>7.8  per  cent. 

Fractured  ".50  from  the  neck.  Appearance,  fine  silky. 
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No.  4418. 

Marks,  82-53. 

Diameter,  ^'.564.  - 

Sectional  area,  .25  square  inch. 
Gauged  length,  6", 


Applied  loads. 

In  gauged  lengtla. 

Total. 

Per  square 
inch. 

Elongation. 

Set, 

"kcmarks. 

Pounds. 

Founds. 

Inches. 

Inch. 

250 

1,000 

0. 

0. 

Initial  load. 

1,250 

5,000 

.0009 

2,  500 

10,  000 

,0019 

5, 000 

20,  000 

.0040 

7, 500  ~ 

30,  000 

.0061 

10,  000 

40,  000 

.0081 

0. 

11,  250 

45, 000 

.0092 

0. 

11,500 

46, 000 

,  0094 

Elastic  limit. 

10, 250 

41, 000 

.  0200 

10, 500 

42,  000 

.  0500 

10, 750 

43, 000 

.  0875 

11,  000 

44,  000 

.1778 

- 

11,  250 

45,  000 

.  1830 

11,  500 

46,  000 

.1970 

11, 750 

47,  000 

.2095 

12,  000 

48, 000 

.  2350 

12,  500 

50, 000 

.28 

13,  000 

52,  000 

.34 

13, 500 

54,  000 

.39 

• 

14,  000 

56,  000 

.47 

14,  .500 

58,  000 

.59 

* 

15,  000 

60,  000 

.78 

15, 420 
10,  800 

61,  680 

1. 23 

Tensile  atrengtli. 

At  time  of  rupture. 

0 

0 

1. 78 

=  29.7  per  cent. 

Elongation  of  inch  sections:  ^'.21,  ".5G*,  '^36,  ".27,  '^21,  ^.17. 
Diameter  at  fracture,  '^32^  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 

Fractui’ed  2^^5  from  the  neck.  Appearance,  line  silky. 
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No.  4419, 


Marks,  Sa-SG. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

''  Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 

Pounds. 

Inches. 

Inch. 

■ 

250 

1,000 

0. 

0- 

Initial  load. 

1, 250 

5, 000 

.0008 

2,  500 

10, 000 

.0018 

« 

5,  000 

20,  000 

.0028 

7,  500 

30, 000 

.0058 

10,  000 

40, 000 

.0078 

11,  250 

45,  000 

.0088 

Elastic  limit. 

10, 500 

42, 000 

,  . 0215 

10, 750 

43,  000 

.1440 

11, 000 

44,  000 

.1675 

11,  250 
11,  500 

.  45, 000 

.1740 

46,  000 

.1900 

11,  750 

47, 000 

.2045 

12, 000 

48, 000 

.2210 

12, 500 

50,  000 

.2590 

13,  000 

52,  000 

.3065 

14,  000 

56, 000 

.41 

14,  500 

58, 000 

.51 

15, 000 

60,  000 

.61 

15, 500 

62,  000 

.80 

15, 820 
11, 300 

0 

63,  280 

1.  22 

Tensile  strength. 

At  time  of  fracture. 

0 

1.70 

=28.3  per  cent. 

Elongation  of  inch  sections:  ".20,  ".41*,  ".47*,  ".24,  ".21,  ".17. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 

Fractured  2".75  from  the  neck.  Appearance,  fine  silky. 
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No.  4420. 


Marks,  Sg-ST. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Eemarks. 

Total . 

Per  square 
inch. 

Elongation. 

Set. 

Fotinds, 

Poicndg. 

Inches. 

Inch. 

250 

1, 000 

0. 

0. 

Initial  load. 

1,250 

5,  000 

.0008 

■ 

2,  500 

10, 000 

.0018 

5,  000 

20,  000 

.0038 

7, 500 

30, 000 

.  0058 

10,  000 

40, 000 

.0081 

11, 250 

45, 000 

.0091 

11, 500 

46,  000 

,0092 

Elastic  limit. 

11, 750 

47, 000 

.0096 

10, 500 

42,  000 

.0155 

P 

10, 750 

43, 000 

.0280 

11, 000 

44,  000 

.1835 

11,  500 

46,  000 

.1880 

12,  000 

48, 000 

.2240 

12,  500 

50,  000 

.2670 

13,  000 

52, 000 

.32 

13, 500 

54,  000 

.37 

14,  000 

56,  000 

.42 

14, 500 

58, 000 

.52 

15,  000 

-  60,000 

.62 

15,  500 

62,  000 

.86 

15,  760 

63, 040 

1.24 

Tensile  strength. 

10, 900 

At  time  of  rxipture. 

0 

0 

1. 69 

=  28. 2  per  cent. 

Elongation  of  inch  sections:  ".19,  ".22,  ".27,  ".58*,  ".23,  ".20. 
Diameter  at  fracture,  ".32  j  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 

Fractured  2".9  from  the  neck.  Appearance,  fine  silky. 
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No.  4421. 

Marks,  S3-58. 

Diameter,  ''.564. 

Sectional  area,  .25  square  incli. 
Gauged  lengtli,  6". 


Applied  loads. 

In  gauged  length. 

Eeraarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

- 

2.50 

1,000 

0. 

0. 

Initial  load.  • 

1,250 

5, 000 

.0009 

•  2, 500 

10, 000 

.  0020 

5,  000 

20, 000 

.0040 

7,  500 

30, 000 

.0061 

• 

10,  000 

40, 000 

.0081 

0. 

11, 250 

45, 000 

.0091 

0. 

Elastic  limit. 

11,  500 

46,  000 

.  0098 

10,  500 

42,  000 

' . 0250 

10, 750 

43,  000 

.0435 

11,  000 

44,  000 

.1748 

11,  250 

45, 000 

.1810 

11, 500 

46,  000 

.  1920 

11,  750 

47, 000 

.  2050 

12, 000 

48,  000 

.  2270 

12, 500 

50,  000 

.  2690 

13,  000 

52,  000 

.3100 

13,  .500 

54,  000 

.37 

14,  000 

56,  000 

.43 

14,  500 

58, 000 

.51 

A 

15, 000 

60,  000 

.63 

15,  500 

62,  000 

.87 

15, 750 

63,  000 

1.25 

Tensile  strength. 

11, 300 

At  time  of  rupture. 

0 

0 

1. 71 

=  28.5  per  cent. 

Elongation  of  inch  sections :  ".20,  ".23,  ".54*,  ".32,  ".24,  ".18. 
Diameter  at  fracture,  ".32  5  area,  .0804  square  inch..  Contraction 
of  area,  67.8  per  cent. 

Fractured  3".75  from  the  neck.  Ai^pearance,  fine  silky. 
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N^o.  4422. 

Marks,  S3 -15. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

- 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pemarks 

Pounds. 

Pounds. 

Inches. 

Inch. 

250 

1,000 

0. 

0. 

Initial  load. 

1,250 

5, 000 
10, 000 

.0009 

2. 500 

.0019 

5, 000 

20, 000 

.0040 

7, 500 

30,  000 
40, 000 

.0061 

10, 000 

.0081 

11,  250 

45,  000 

.0091 

11,500 

46,  000 

.  0092 

11,750 

47, 000 
41, 000 

.  0093 

Elastic  limit. 

10, 250 

.0200 

10,  500 

42,  000 

.0350 

10,  750 

43, 000 

.1695 

11,  000 

44, 000 
45,  000 

.  1730 

11,  250 

.1842 

11,  500 

46,  000 

.1970 

12,  000 

48,  000 

.2260 

12, 500 

50,  000 

.2770 

13,  000 

52,  000 

.33 

13,  500 

54, 000 

.38 

14,  000 

56,  000 

.45 

, 

14,  500 

58, 000 

.53 

15,  000 

60, 000 

.  .70 

15,  500 

•  62, 000 

.91 

15,  820 
11, 400 

63, 280 

1.40 

Tensile  strength. 

At  time  of  rupture. 

0 

0 

1. 78 

=  29. 7  per  cent. 

Elongation  of  inch  sections:  ".20,  ".25,  ".32,  ".56*,  ".25,  ".20. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 

Fractured  3".5  from  the  neck.  Appearance,  line  silky. 
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No.  4130. 

Marks,  S  4-103. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

1 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Eemarks. 

Pounds. 

250 

1,250 

2,  500 

5,  000 
7,500 
10, 000 
11,  250 
11, 500 
11,  750 
10, 000 

Pounds. 

1,000 

5,  000 
10, 000 
20, 000 
30, 000 
40,  000 
45, 000 

Inches. 

0. 

.  0008 

Inch. 

0. 

Initial  load. 

.  0018 

.0038 

.0057 

.0078 

- 

.0087 

46,  000 

47,  000 
40, 000 

.0089 

.0091 

Elastic  limit. 

.0168 

.  0235 

'' 

10, 250 

41,000  ^ 

.  1690 

10, 500 
10,  750 
11, 000 

42,000  ^ 
43,  000 
44, 000 
45, 000 

46,  000 

47,  000 

48,  000 
50,  000 
52,  000 
54,  000 

.1780 

- 

.  1832 

.  1980 

11,  250 
11, 500 

.  2075 

.  2290 

11,  750 

12,  000 
12,  500 
13, 000 
13, 500 
14, 000 

14,  500 

15,  000 
15, 170 
10,  200 

0 

.2460 

_ 

.2680 

.3200 

.39 

.46 

56,  000 
58,  000 
60, 000 

.56 

• 

.  68 

.96 

60;  680 

1.  36 

Tensile  strength. 

At  time  of  rupture. 

=28. 7  per  cent. 

0 

1.72 

Elongation  of  inch  sections :  'M9,  '^53*,  ^'.35,  '^24,  ^'.21, 
Diameter  at  fracture,  '^31;  area,  .0755  square  inch. 
Contraction  of  area,  60.8  per  cent. 

Fractured  2".5  from  the  neck.  Ai)x)earance,  fine  silky. 


// 
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ITo.  4431. 

Marks,  S4-IO4.  . 

Diameter  ".564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

250 

1,000 

0. 

0. 

Initial  load. 

1, 250 

5, 000 

.0009 

* 

2, 500 

10, 000 

.0020 

5,  000 

20, 000 

.0041 

7,  .500 

30, 000 

.0064 

10, 000 

40, 000 

.0084 

0. 

11, 250 

45, 000 

.0092 

0. 

11, 500 

46, 000 

.0095 

11, 750 

47, 000 

.0097 

12, 000 

48, 000 

.0100 

12,  250 

49,  000 

.0102 

Elastic  limit. 

10,  000 

40,  000 

.0205 

10, 250 

41, 000 

.  0438 

10,  500 

42,  000 

.  1185 

10,  750 

43, 000 

.1862 

11, 000 

44, 000 

.  19.50 

11, 500 

46,  000 

.2275 

12,  000 

48, 000 

.2575 

12, 500 

50, 000 

.3050 

13, 000 

52, 000 

.3650 

13, 500 

54. 000 

.43 

14, 000 

56, 000 

.52 

14, 500 

58, 000 

.68 

15,  000 

60, 000 

.91 

• 

15,  270 

61,  080 

1.  30 

Tensile  strength. 

10, 200 

At  time  of  rupture. 

0  \ 

0 

1.  72 

=  28. 7  per  cent.  '  ‘ 

Elongation  of  inch  sections :  V.19,  ".25,  ".62,*  ".26,  ".22,  ".18. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 

Fractured  3". 15  from  the  neck.  Appearance,  fine  silky. 

H.  Ex.  161 - 44 
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No.  4432. 

Marks,  84,-! 05. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 
Ganged  length,  6'^ 


Applied  loads. 

In  gauged  length. 

1 

i 

Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Poun  ds. 

Inches. 

Inch. 

250 

'  1,000 

0. 

0. 

Initial  load. 

1,250 

5,  000 

.0007 

2,  500 

10,  000 

.0017 

5,  000 

20,000- 

.0038 

7,  500 

30, 000 

.0059 

10, 000 

40, 000 

,0079 

0. 

11,  250 

45,  000 

.0089 

0. 

11,  500 

46,  000 

.0091 

11,750 

47, 000 

.0093 

Elastic  limit. 

10, 000 

40, 000 

.0171 

10, 250 

41,  000 

.0215 

10, 500 

42, 000 

.1250 

10, 750 

43,  000 

.1870 

11, 000 

44,  000 

.1990 

11, 500 

46,  000 

.2250 

12, 000 

48,  000 

.2570 

12,  500 

50, 000 

.3100 

13,  000 

52,  000 

.37 

13, 500 

54,  000 

.46 

14,  000 

56,  000 

.54 

14,  500 

58, 000 

.67 

15,  000 

60, 000 

.90 

15, 240 

60,  960  • 

1.32 

Tensile  strength. 

10,  000 

. 

At  time  of  rupture.  ,  .. 

0 

0 

1. 83 

=  30.5  per  cent.  ‘ 

Elongation  of  inch  sections:  ''.21,  ".28,  ".04*,  ".28,  ".23,  ".19. 
Diameter  at  fracture,  ".31  j  area,  .0755  square  inch. 
Contraction  of  area,  69.8  per  cent. 

Fractured  3".25  from  the  neck.  Appearance,  fine  silky. 


ENDURANCE  OF  ROTATING  SHAFTS 


691 


No.  4433. 

Marks,  S4-IO6. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 
Ganged  length,  6'^ 


Applied  loads. 


Total. 


Pounds. 

250 
.  1,250 

2. 500 
5, 000 

7.500 

10, 000 

11,  250 

11. 500 

11. 750 

12,  000 

12,  250 

10,  500 

10. 750 

11,  000 
11,  250 
11,  500 

11. 750 

12, 000 

12.500 
13, 000 

13,  500 
14, 000 

14,  500 
15, 000 
15, 300 
10, 400 

0 


Per  square 
incn. 


Pounds. 
1, 000 
5, 000 
10, 000 
20, 000 
30, 000 
40, 000 
45,  000 
46, 000 
47, 000 
48, 000 
49,  000 
42,  000 

43, 000 

44,  000 

45,  000 

46,  000 
47, 000 
48, 000 
50, 000 
52, 000 
54,  000 
56,  000 
58,  000 
60,  000 
61,  200 


In  gauged  length. 

Elongation. 

Set. 

Inches. 

Inch. 

0. 

0. 

.0010 

.0020 

.0041 

.0061 

.0082 

.0001 

.0092 

.  0001 

.0096 

.0099 

.0101 

.0102 

.0198 

. 

(  .  0350 

i  . 1394 

.2030 

.2105 

.2180 

.2300 

,2550 

.3050 

.  3550 

.44 

.51 

.67 

.85 

1 

1.31 

1. 72 

Remarks, 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
At  time  of  rupture. 
=28.7  per  cent. 


Elongation  of  inch  sections:  ".19,  ".22,  ".40*, '".46*,  ".25,  ".20. 
Diameter  at  fracture,  ".32  5  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 

Fractured  at  middle  of  the  stem.  Appearance,  fine  silky. 


692 


ENDURANCE  OF  ROTATING  SHAFTS 


No.  4423. 


Marks,  S6-84. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

250 

1, 000 

0. 

0. 

1, 250 

5, 000 

.0010 

2,  500 

10, 000 

.0020 

5,000 

20,  000 

.0048 

7,500 

30,  000 

.  0058 

10, 000 

40, 000 

.  0079 

11,  250 

45, 000 

.0090 

11, 500 

46,  000 

.  0092 

11,  750 

47,  000 

.0094 

10,  500 

42,  000 

.0680 

10,  750 

43,  000 

.  1300 

11,000 

44, 000 

.1980 

11,  250 

45, 000 

.2010 

11,500 

46,  000 

.2185 

11,  750 

47,  000 

.2350 

12,  000 

48,  000 

.2590 

12,  500 

50,  000 

.3085 

13,  000 

52, 000 

.37 

13,  500 

54,  000 

.45 

14, 000 

56, 000 

.56 

14, 500 

58, 000 

.70 

15, 000 

60, 000 

.96 

15, 110 

60, 440 

1.27  ■ 

10  500 

0 

0 

1.  74 

Remarks. 


Initial  load. 


Elastic  lira  it... 


Tensile  strengtli. 
At  time  of  rupture. 
=  29  per  cent. 


Elongation  of  inch  sections;  ".19,  ".49^,  ".3^,  ".26,  ".25,  ".20.' 
Diameter  at  fracture,  ".33;  area,  .0855  square  inch. 
Contraction  of  area,  65.8  per  cent. 

Fractured  2",5  from  the  neck.  Appearance,  line  silky. 


I 

ENDURANCE  OP  ROTATING  SHAFTS. 


693 


No.  4424. 

Marks,  Se-SS. 

Diameter,  ''.564. 

Sectional  area,  .25  square  iiicli. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

250 

1,000 

0. 

0. 

1, 250 

5, 000 

.0009 

2, 500 

10, 000 

.  0019 

5, 000 

20, 000 

.  0039 

7, 500 
10,  000 

30, 000 

.0060 

40, 000 

.0081 

0. 

11,250 

45, 000 

.  0091 

11,500 

46,  000 

.  0092 

11,  750 

47,  000 
42,  000 

.  0093 

10,  500 

.0268 

10, 750 

43, 000 

.  0965 

11,  000 

44, 000 

.1960 

11,  250 

45,  000 
46. 000 

.2000 

0. 

11, 500 

.2125 

11, 750 

47,  000 

.2230 

12,  000 

48,  000 

.2475 

12. 500 

13. 500 

50, 000 

.  2950  • 

54,  000 

.43 

14,  000 

56,  000 

.52 

14, 500 

58, 000 

.63 

15,  000 

60, 000 

.86 

15,310 
10, 400 

0 

61, 240 

1.  33 

0 

1. 79 

Eemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
At  time  of  rupture, 
=  29.8  per  cent. 


Elongation  of  inch  sections:  ".19,  ".25,  ".33,  ".59*,  ".24,  ",19. 
Diameter  at  fracture,  ".32  j  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 

Fractured  3".5  from  the  neck.  Appearance,  fine  silky. 


\ 


I 
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ENDURANCE  OF  ROTATING  SHAFTS. 


No.  4425. 


Marks,  S^-SC. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inck. 
Gauged  length,  Q", 


Applied  loads. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

250 

1,000 

1, 250 

5,000 

2,  500 

10, 000 

5,  000 

20, 000 

7,  500 

30,  000 

10,  000 

40,  000 

11,  250 

45, 000 

11,500 

46, 000 

11,  750 

47, 000 

12,  000 

48, 000 

10,  750 

43, 000  ^ 

11,  000 

44,  000  * 

11,  250 

45,  000 

11,500 

46,  000 

11,  750 

47,  000 

12,  000 

48,  000 

12,  500 

50,  000 
52,  000 

13,  000 

13,  500 

54,  000 

14, 000 

56,  000 

14,  500 

58,  000 

15,  000 

60,000 

15,  440 
11, 100 

61,  760 

0 

0 

In  gauged  length. 

Elongation. 

Set. 

Inches. 

Inch. 

0. 

0. 

.0009 

.  0018 

.0038 

.0058 

.0078 

0. 

.0088 

— . 0001 

.  0090- 

.0091 

.0094 

.  0137 

.0164 

.0207 

.1350 

.2115 

.2170 

.2290 

.2620 

.3280 

.39 

.47 

.59 

.78 

1.20 

1.66 

Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
At  time  of  rupture. 
=  27.7  per  cent. 


Elongation  of  inch  sections:  'M8,  ''.20,  ".23,  ".57*,  ".27,  ".21. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 

Fractured  2".9  from  the  neck.  Appearance,  fine  silky. 


ENDURANCE  OF  ROTATING  SHAFTS 


GD5 


No.  4420. 

Marks,  S7-87. 

Diameter^  ''.504. 

Sectional  area,  ".25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Founds. 

Founds. 

Inches. 

Inch. 

• 

250 

^  1,000 

0. 

0. 

Initial  load. 

1,  250 

5,  000 

.0006 

• 

2,500 

10, 000 

.  0017 

5,  000 

20,  000 

.0037 

7.  500 

30,  000 

.0057 

10,  000 

40,  000 

.0078 

0. 

— 

11,  250 

45,  000 

.0088 

0. 

11,  500 

46, 000 

.0089 

• 

11,  750 

47,  000 

.  0092 

12,  000 

48, 000 

.0093 

Elastic  limit. 

10, 500 

42,  000 

.0122 

■ 

10, 750 

43, 000 

.0145 

11,  000 

44,  000 

.  0200 

. 

11, 250 

45,  000 

.1925 

V  { 

11, 500 

46,  000 

.1980 

11,  750 

47,  000 

.  2080 

12,  000 

48, 000 

.2275 

12,  250 

49, 000 

.2350 

12, 500 

50,  000 

.2550 

13,  000 

'  52,000 

.3020 

13,  500 

54, 000 

.36 

14, 000 

56,  000 

.41 

14, 500 

58,  000 

.49 

15,  000 

60,  000 

.69 

15. 500 

62,  000 

.76 

• 

16,  000 

64, 000 

1. 13 

16, 020 

64,  080 

1.  26 

Tensile  strength. 

11,  400 

At  time  ot  rupture. 

0 

0 

1.  82 

=  30.3  per  cent. 

Elongation  of  inch  sections :  ".19,  ".26,  ".35,  ".59,  ".24,  ".19. 
Diameter  at  fracture,  ".32  j  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 

Fractured  3".4  from  the  neck.  Appearance,  fine  silky. 


§ 
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ENDURANCE  OF  ROTATING  SHAFTS 


No.  4427. 

Marks,  S7-88. 

Diameter,  'C564. 

Sectional  area,  .25  square  inck. 
Gauged  length, 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

\ 

250 

1, 000 

0. 

& 

Initial  load.  ' 

1, 250 

5, 000 

.0009 

1 

2,  500 

10, 000 

.0020 

1 

5,000 

20, 000 

.0044 

7,500 

30, 000 

.0064 

0. 

10, 000 

40, 000 

.0082 

0. 

11,  250 

45, 000 

.0093 

0. 

11,  500 

46,  000 

.0094 

11, 750 

47, 000 

.0096 

r  Elastic  limit. 

10,  500 

42, 000 

.0168 

10,  750 

43, 000 

.0235 

11, 000 

44, 000 

.1650 

11,  250 

45,  000 

.  1810 

11,  500 

46, 000 

.1905 

11, 750 

47, 000 

.  2015 

12, 000 

48,  000 

.2250 

12,  500 

50,  000 

.2510 

13, 000 

52. 000 

.2950 

• 

13,  500 

54,  000 

.3530 

14,  000 

56, 000 

.41 

14,  500 

58,  000 

.50 

15,  000 

60,  000 

.61 

- 

15;  500 

62;  000 

.80 

16,  OOQ 

64, 000 

1.14 

16,  040 

64, 160 

1. 35 

Tensile  strength. 

11, 400 

At  time  of  rupture. 

0 

0 

1. 68 

=  28  per  cent" 

Elongation  of  inch  sections:  'C19,  'C22,  ".31,  ".54*,  ".23,  ".10. 
Diameter  at  fracture,  ".33  j  area,  .0855  square  inch. 
Contraction  of  area,  65.8  per  cent. 

Fractured  at  middle  of  stem.  Appearance,  fine  silky. 


ENDURANCE  OF  ROTATING  SHAFTS, 
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697 


No.  4428. 


Marks,  S7-89. 

Diameter,  ^C564. 

Sectional  area,  .25  square  incli. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

* 

Inches. 

Inch. 

250 

1, 000 

0. 

0. 

1, 250 

5, 000 

.0009 

2, 500 

10, 000 

.0019 

5,  000 

20, 000 

.0038 

7, 500 

30, 000 

.0058 

10,  000 

40,  000 

.0079 

6. 

11,  250 

45, 000 

.0089 

0. 

11,  500 

46,  000 

.0091 

11, 750 

47, 000 
43, 000 

.0093 

1 

10, 750 

.0151 

.  11,000 

44, 000  ^ 

.0197 

.1400 

11,  250 

45,  000 

.1780 

11,500 

46, 000 

.1870 

n,  750 

47, 000 

.1950 

12, 000 

48, 000 

.2100 

12, 500 

50, 000 

.2500 

13,  000 

52, 000 

.2950 

13, 500 

54, 000 

.3380 

14,  500 

58, 000 

.48 

15,  000 

60,  000 

.58 

15,  500 

62, 000 

.73 

16,  000 

64,  000 

1. 12 

16, 040 

64, 160 

1.28 

11, 800 

0 

0 

1.76 

Kemarks. 


Initial  load. 


.  I  Elastic  limit. 


Tensile  strength. 

At  time  of  rupture. 
=29.3  per  cent. 


Elongation  of  inch  sections:  ".19,  ".47*,  ".42*,  ".23,  ".23,  ".22. 
Diameter  at  fracture,  ".32  ;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 

Fractured  2."6  from  the  neck.  Appearance,  fine  silky. 
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ENDURANCE  OP  ROTATING  SHAFTS. 


Fo.  4429. 

Marks,  87-90. 

Diameter^  ".504. 

Sectional  area,  .25  square  inch. 
Ganged  length,  6". 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks 

Pounds. 

Pounds. 

Inches. 

Inch. 

• 

250 

1,  000 

0. 

0. 

Initial  load. 

1,250 

•  5,000 

.0009 

2, 500 

10,  000 

.0019 

5, 000 

20,  000 

.0040 

7,500 

30,  000 

.0060 

10,  000 

40,  000 

.0081 

0. 

■* 

11,  000 

44.  000 

.  0089 

' 

10,  250 

41, 000 

.0122 

10,  500 

42, 000 

.0172 

10,  750 

43, 000 

.0430 

11,  000 

44,  000 

.1800 

Elastic  limit. 

11,  250 

45,  000 

.1920 

11,  500 

46,  000 

.2010 

t 

12,  000 

48,  000 

.  2380 

12,  500 

50,  000 

.2680 

13, OOO 

52,  000 

.32 

13,  500 

54,  000 

.37 

14,  000 

56,  000 

.42 

14,  500 

58, 000 

.50 

1 

15,  000 

60, 000 

.60 

15,  500 

62,  000 

.80 

15, 850 

63,  400 

1.  22 

Tensile  strength. 

11, 700 

0 

0 

1.73 

At  time  of  rupture. 

=:  28  8  per  cent. 

Elongation  of  inch  sections:  ".19,  ".23,  ".28,  ".59*,  ".2 
Diameter  at  fracture,  ".32-  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 

Fractured  3".4  trom  the  neck.  Appearance,  fine  silky 


ENDURANCE  OF  ROTATING  SHAFTS 


G99 


No.  4434. 

Marks,  12-47. 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 
Gauged  length,  6." 


Applied  loads. 

In  gauged  length. 

1 

i 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Poundt. 

Pounds. 

Inches. 

Inch. 

- 

250 

1,  000 

0. 

0. 

Initial  load. 

1,250 

5,  000 

.0008 

2,  500 

10,  000 

.0017 

5, 000 

20,  000 

.  0037 

. 

7,  500 

30,  000 

.0057 

7,  750 

31,000 

.0059 

8,000 

32,  000 

.0061 

.  Elastic  limit. 

7,500 

30,  000 

.0192 

7,  750 

31,000 

.0212 

8,  000 

32,  000 

.0250 

8,  250 

33, 000 

.  0360 

8,  500 

34, 000 

.0650 

8,  750 

35,  000 

.  1200 

9,  000 

36, 000 

.1600 

9, 250 

37, 000 

.1640 

9,  500 

38,  000 

.1678 

9,  750 

39.  000 

.1765 

10,  000 

40,  000 

.1970 

10,  250 

41, 000 

.2130 

• 

10,  500 

42,  000 

.2360 

10, 750 

43, 000 

.2580 

11, 000 

44, 000 

.2850 

11,  250 

45,  000 

.31 

11,  500 

46,  000 

.36 

11,  750 

47,  000 

.39 

12,  000 

48,  000 

.42 

12,  250 

49,  000 

.46 

12,  500 

50,  000 

.52 

1 

12,  750 

51,000 

.59 

j 

13,  000 

52, 000 

.69 

1 

1  13,250 

53, 000 

.81 

i  13,500 

54,  000 

1.07 

' 

j  13, 550 

54,  200 

1.27 

Tensile  strength.  ‘  | 

i  " 

0 

1. 51 

=25.2  per  cent.  ' 

Elongation  of  inch  sections:  ".18,  ".23,  ".31,  ".37*,  ".22,  ".20. 
Diameter  at  fracture,  ".43  j  area,  .1452  square  inch. 
Contraction  of  area,  41.9  per  cent. 

Fractured  3".5  from  the  neck..  Appearance,  fibrous,  lamellar. 
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ENDURANCE  OF  ROTATING  SHAFTS, 


'No.  4435. 

Marks,  I4-6I. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Eeniarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

P  ounds. 

Inches. 

Inch. 

250 

1, 000 

0- 

0. 

Initial  load. 

1, 250 

6,  000 

.0009 

2, 500 

10,  000 

.0020 

3, 750 

15, 000 

.0030 

5, 000 

20, 000 

.0040 

0. 

6, 250 

25, 000 

.0051 

7,  500 

30,  000 

.0061 

0. 

7,  750 

31,  000 

.0064 

8, 000 

32,  000 

.0067 

Elastic  limit. 

7,  500 

30,  000 

.0152 

7, 750 

31,  000 

.0198 

8,  000 

32, 000 

.1162 

8,  250 

33, 000 

.1230 

8,  500 

34,  000 

.1390 

_ 

9, 000 

36,  000 

.1675 

9,  500 

38, 000 

.2100 

10,  000 

40, 000 

.  2560 

10, 500 

42,  000 

.3130 

11, 000 

44,  000 

.40 

11; 500 

46, 000 

.50 

12,  000 

48,  000 

.61 

12,  500 

50,  000 

.87 

12,  810 

51,  240 

1.40 

Tensile  strength. 

11,200 

At  time  of  rupture.  ^ 

0 

0 

1. 70 

=  28.3  per  cent. 

Elongation  of  inch  sections :  ".20,  ".23,  ".33,  ".46*,  ".25,  ".23. 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 

Fractured  at  middle  of  stem.  Appearance,  fibrous. 


ENDURANCE  OF  ROTATING  SHAFTS, 


701 


No.  4436. 

Marks,  I4-G2, 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gaxigcd  length. 

Total. 

Per  sq^oare 
incn. 

Elongation. 

Set. 

Remarks. 

Pounds. 

250 

1,250 

2, 500 

3. 750 

5,  000 

6,  250 

7,  500 

7. 750 

8,  000 

Pounds. 

1, 000 

5,  000 

Inches. 

0. 

.  0009 

Inch. 

0. 

Initial  load. 

10, 000 

.0020 

15;  000 
20, 000 
25, 000 
30,  000 
31, 000 
32, 000 
30, 000 

.  0030 

■* 

.  0040 

.  0050 

.0060 
,  0062 

0. 

.0067 

Elastic  limit. 

7^500 

7.750 
8,000 

8. 250 

8. 500 

8. 750 

9,  000 

9. 250 

9. 500 

9. 750 
10, 000 

10. 250 

10. 500 
10, 750 
11, 000 

11. 250 

11,  500 
12, 000 

12,  500 

13,  000 
13, 050 

11. 500 

0 

.0129 

31, 000 

.0170 

32, 000 

33,  000 

34,  000 
35, 000 
36, 000 
37, 000 
38,  000 
39, 000 
40, 000 
41, 000 
42,  000 
43, 000 
44,  000 
45, 000 
46,  000 

.  0320 

.0640 

.1270 

.  1350 

.  1470 

.  1640 

.1820 

.1975 

- 

.2260 

.2470 

.2790 

.  3050 

.34 

.38 

.42 

48, 000 
50, 000 
52,  000 
52, 200 

.51 

.57 

‘  1.02 

1.  29 

Tensile  strength. 

At  time  of  rupture. 

=24.7  per  cent. 

0 

1.48 

Elongation  of  inch  sections:  ".19,  ".26,  ".46*,  ".22,  ".18,  ".17. 
Diameter  at  fracture,  ".41 5  area,  .132  square  inch. 

Contraction  of  area,  47.2  per  cent. 

Fractured  2".9  from  the  neck.  Appearance,  fibrous.  Color  varies 
from  dark  to  light. 
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No.  4437. 

Marks,  I4-63. 

Diameter,  'C564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

•  Inches. 

Inch. 

250 

1,000 

0. 

0. 

Initial  load. 

1,250 

5,  000 

.0010 

2,  500 

10, 000 

.  0021 

3,  750 

15, 000 

.0031 

5,  000 

20,  000 

.0041 

6,250 

25,  000 

.0052 

7,  500 

30,  000 

.0062 

.0001 

7,  750 

31,  000 

.0065 

8,  000 

32,  000 

.0068 

8,  250 

33,  000 

.0070 

Elastic  limit. 

8,  500 

34,  000 

.0077 

7,  500 

30,  000 

.0122 

7,  750 

31,  000 

.0180 

8,  000 

32,  000 

.0260 

8.  250 

33,  000 

.0450 

8.  500 

34,  000 

.0940 

8,  750 

35, 000 

.1260 

9, 000 

36,  000 

.1370 

9,  250 

37,  000 

.1480 

9,500 

38,  000 

.1700 

9, 750 

39, 000 

.1820 

10,  000 

40,  000 

.2020 

10,  250 

41,  000 

.2190 

10,  500 

42,  000 

.2470 

10,  750 

43,  000 

.2670 

11,000 

44,  000 

.2975 

11,  250 

45,  000 

.3230 

11,500 

46,  000 

.36 

11, 750 

47,  000 

.40 

■V 

12, 000 

48,  000 

.45 

12, 250 

49,  000 

.49 

12, 500 

50,  000 

.57 

12,  750 

51,  000 

.62 

13,  000 

52,  000 

.72 

13, 250 

53, 000 

.87 

13, 490 

53,960 

1.  30 

Tensile  strength. 

12, 100 

At  time  of  rupture. 

0 

0 

1.  51 

=  25.2  per  cent. 

Elongation  of  inch  sections :  ".17,  ".18,  ".20,  ".22,  ".30,  ".44*. 
Diameter  at  fracture,  ".42 ;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 

Fractured  l".l  from  the  neck.  Appearance,  fibrous.  • 


V 


# 
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No.  4438. 


Marks,  I4-64. 

Diameter,  ^'.564. 

Seetioual  area,  .25  square  inch. 
Gauged  length,  6^'. 


Applied  loads. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

250 

1,000 

1,  250 

5,000 

2,  500 

10, 000 

3,750 

15, 000 

5,  000 

20, 000 

6,  250 

25,  000 

7,  500 

30, 000 

_  7, 750 

31,  000  ^ 

8,000 

32,  000  ^ 

8,  250 

33, 000 

8,  500 

34, 000 

8,  750 

35, 000 

9,  000 

36,  000 

9,  250 

37,  000 

9, 500 

38,  000 

9,750 

39, 000 

10, 000 

40, 000 

10, 250 

41,  000 

10, 500 

42, 000 

10,  750 

43,  000 

11, 000 

44,  000 

11, 250 

45, 000 

11, 500 

46,  000 

11,750 

47, 000 

12,  000 

48, 000 

12, 250 

49, 000 

12,  500 

50,  000 

12, 650 

11, 150 

.50,  600 

0 

0 

In  gauged  length. 


Elongation, 


Inches. 

0. 

.0009 
.  0019 
.0030 
.0040 
.0050 
.0060 
.0080 
.  0475 
.1153 
.1217 
.  1395 
.1500 
.1647 
.1820 
.2140 
.24 
.27 
.29 
.33 
.  .36 
.41 
.45 
.51 
.57 
.65 
.75 
.  95 

1.  28 


1.  56 


Set. 


Inch. 

0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
At  time  of  ruptirre. 
=  26  per  cent. 


Elongation  of  inch  sections:  ''.21,  ".20,  ".20,  ".44*,*  ".31,  ".20. 
Diameter  at  fracture,  ".42  j  area,. .1385  square  inch. 
Contraction  of  area,  44.6  iier  cent. 

Fractured  2". 7  from  the  neck.  Appearance,  fibrous. 
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I  ^ 


No.  4439. 

Marks,  I5-69. 

Diameter,  ''.564. 

Sectional  area,  .25  square  incli. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1. 250 

2. 500 

3, 750 

5, 000 

6. 250 

7,  500 

7,  750 

8,  000 

8,  250 

8. 500 

8,  750 

9,  000 

8,  000 

8,  250 

8, 500 

Pounds. 

1, 000 

5,  000 

Inches. 

.  0. 

.0009 

Inch.'* 

0. 

10,  000 
15,  000 
20, 000 
25,  000 
30, 000 
31, 000 

32,  000 

33,  000 
34, 000 
35, 000 
36, 000 
32,  000 
33, 000 

.0019 

.0030 

.0041 

.0052 

.0064 

.0066 

.0001 

.0001 

.0069 

.0071 

.0072 

.0075 

.0175 

.0263 

.0297 

.  0350 

34, 000  ^ 

.0490 

8, 750 

35, 000  ^ 

.0555 

.0785 

9, 000 

36,  OOO  ^ 

.  1480 

9,250 

9, 500 

37, 000  ^ 
38, 000 
39,  000 
40, 000 
41,  000 
42, 000 

.  1520 

.1572 

9,  750 
10,  000 

10. 250 
10, 500 

10,  750 
11, 000 

11. 250 

11,  500 

11. 750 

12,  000 

12. 250 

12,  500 

12. 750 
13, 000 

13. 250 

13,  500 

.1695 

.1830 

.1975 

.2200 

43, 000 
44, 000 

45,  000 

46,  000 

47,  000 

48,  000 
49, 000 

50,  000 

51,  000 

.  23 

.27 

.29 

.31 

.34 

.39 

.42 

.48 

.52 

52; 000 

53,  000 
54, 000 
54, 560 

.  60 

.72 

.88 

13,  640 

1. 12 

12,  450 

0 

0 

1. 41 

• 

Kemarks. 


/  - 

Initial  load.  / 


Elastic  lidlt. 


Tensile  strength. 
At  time  of  rupture. 
=  23.5  per  cent. 


Elongation  of  inch  sections:  ".27,  ".39*,  ".21,  ".18,  ".18,  '.18. 
Diameter  at  fracture,  ".45  5  area,  .1590  square  inch. 
Contraction  of  area,  36.4  per  cent. 

Fractured  1".5  from  the  neck.  Appearance,  fibrous,  lamellar. 


* 
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No.  4441.  ' 


Marks,  16-93. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundi. 

Pounds. 

Inches. 

Inch. 

250 

1, 000 

0. 

0. 

Initial  load. 

1,  250 

5, 000 

.0010 

2, 500 

10,  000 

.0020 

3,750 

15, 000 

.0030 

5,  000 

20,  000 

.0041 

• 

6,250 

25, 000 

.0051 

7,500 

30,  000 

.0062 

7,  750 

31, 000 

.0064 

8,000 

32,  000 

.0066 

8, 250 

33,  000 

.0069 

8,500 

34, 000 

.0071 

8,  750 

35,  000 

.0075 

Elastic  linait. 

7,  250 

29,  000 

.0330 

7,  500 

30. 000 

.0405 

7,  750 

31,  000 

.0510 

8, 000 

32,  000 

.0820 

8,  250 

33,  000 

.1610 

8,  500 

34,  000 

.2050 

8, 750 

35, 000 

.2190 

9,000 

36,  000 

.2480 

9, 250 

37,  000 

'  .  2675 

9,500 

38,  000 

.3140 

9, 750 

39, 000 

.  35 

10,  000 

40, 000 

.40 

• 

10,  250 

41,  000 

.43 

10,  500 

42, 000 

.49 

10,  750 

43,000 

.57 

11, 000 

44. 000 

.67 

. 

11,  250 

45, 000 

.75 

11,  500 

46, 000 

.94 

1 

11,  750 

47,  000 

1.24 

. i  Tensile  strength. 

0 

0 

1.62 

Elongation  of  inch  sections :  ^^43^',  '^26,  ".26,  ".25,  ".23,  ".19. 
Diameter  at  fracture,  ".'ll-,  area,  .132  square  inch. 
Contraction  of  area,  47.2  per  cent. 

Fractured  I'MO  from  the  neck.  Appearance,  fibrous. 

H.  Ex.  161 - 45 
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No.  4442. 

Marks,  le  94. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

250 

1, 000 

0. 

0. 

Initial  load.  '  ' 

1, 250 

5, 000 

.0010 

2, 500 

10, 000 

.0020 

3, 750 

15, 000 

.0030 

5  000 

20,  000 

.0040 

6, 250 

25, 000 

.0051 

0. 

■* 

7,500 

30, 000 

.  0061 

0. 

7, 750 

31, 000 

.0063 

8,  000 

32,  000 

.0066 

-  8,250 

33, 000 

.0068 

8,  500 

34, 000 

.0070 

8,750 

35, 000 

.0072 

0. 

Elastic  limit. 

8,  000 

32, 000 

.0235 

8, 250 

33, 000 

.1260 

8,  500 

34, 000 

.2080 

8,  750 

35,  000 

.2140 

9,  000 

36,  000 

.  2370 

9, 250 

37,  000 

.2575 

9, 500 

38,  000 

.2940 

9,750 

39,  000 

.3210 

10,  000 

40,  000 

.38 

10,  250 

41,  000 

.40 

10,  500 

42,  000 

.47 

10, 750 

43,  000 

.52 

11, 000 

44,  000 

.61 

11,  250 

45, 000 

.69 

11, 500 

46,  000 

.84 

11,  750 

47,  000 

1.10 

11, 760 

47,  040 

1. 42 

Tensile  strength. 

0 

0 

1. 68 

—  28  per  cent. 

Elongation  of  inch  sections :  ".27,  ".47*,  ".25,  ".25,  ".22,  ".22. 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 

Fractured  1".6  from  the  neck.  Apx^earance,  fibrous. 
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No.  4443. 

Marks,  le-GO. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


[Second  specimen  from  this  shaft.] 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 

Pounds. 

Inches. 

Inch. 

250 

1,000 

0. 

0. 

Initial  load. 

1,2.50 

5,000 

.0010 

2,500 

10,  000 

.0020 

3, 750 

15, 000 

.0030 

5, 000 

20,000 

.0040 

6, 250 

25,  000 

.0050 

7,  500 

30,  000 

.0060 

6. 

7, 750 

31, 000 

.0062 

8,000 

32,  000 

.0066 

.  ..  . 

8,  250 

.33,  000 

.0068 

8,500 

34.  000 

.0070 

Elastic  limit. 

8, 750 

35,  000 

.0090 

7,  250 

29, 000 

.0145 

7,500 

30, 000 

.0198 

7,750 

31,  000 

.0318 

8,000 

32,  000 

.1085 

8, 250 

33,000 

.1600 

8, 500 

34,000 

.2040 

8,750 

35, 000 

.2150 

9, 000 

36, 000 

.2460 

9, 250 

37, 000 

.2690 

9,500 

38, 000 

.3050 

9,750 

39, 000 

.34 

10, 000 

40,  000 

.39 

• 

- 

10, 250 

41,  000 

.43 

10, 500 

42,  000 

.49 

10,  750 

43,  000 

.56 

11, 000 

44, 000 

.67 

11, 250 

45, 000 

.77 

11,  500 

46, 000 

1.00 

11,  610 

46, 440 

1.27 

Tensile  strength. 

10, 300 

0 

1.48 

. 

—24. 7  per  cent.  , 

Elongation  of  inch  sections:  ".21,  ".25,  ".43*,  ".20,  ".20,  ".19. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 

Fractured  3"  from  the  neck.  Appearance,  fibrous. 
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No.  4444. 

Marks,  16-95. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6'^ 


♦ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds, 

Pounds. 

Inches. 

Inch. 

«* 

250 

1. 000 

0. 

0, 

Initial  load* 

1,250 

5, 000 

.0010 

2, 500 

10, 000 

.0020 

3,  750 

15, 000 

.0031 

5, 000 

20, 000 

.0041 

6, 250 

25, 000 

.0052 

7, 500 

30,  000 

.0063 

0. 

7,  750 

31,  000 

.0066 

8,000 

32, 000 

.0068 

8,  250 

33, 000 

.0071 

8, 500 

34,000  - 

.0072 

8,  750 

35,  000 

.0073 

0. 

Elastic  limit. 

9,  000 

36,  000 

.0100 

7,  250 

29, 000 

.0148 

7,  500 

30, 000 

.0212 

7, 750 

31, 000 

.0298 

8,  000 

32, 000 

'  . 0550 

8, 250 

33,  000 

.1220 

8,  500 

34, 000 

.  2005 

8,  750 

35,000 

.2100 

9, 000 

36, 000 

.2370 

- 

9, 250 

37,  000 

.2570 

9, 500 

38,000 

.2940 

9,  750 

39, 000 

.3200 

10,000 

40,000 

.39 

10,  250 

41, 000 

.41 

10,  500 

42,  000 

.49 

10,  750 

43,000 

.53 

11,  000 

44,000 

.63 

11,  250 

45, 000 

.71 

11,  500 

46,  000 

.92 

11,  710 

46, 840 

1.  40 

. 

Tensile  strength. 

10, 100 

At  time  of  rupture. 

0 

0 

1.  64- 

=  27.3  per  cent. 

Elongation  of  inch  sections:  ".19,  ".30,  ".48*,  ".25,  ".23,  ".19. 
Diameter  at  fracture,  ".40  j  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 

Fractured  2".75  from  the  neck.  Api^earance,  fibrous. 
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No.  4440. 


Marks,  I7-92. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6''. 


.  Applied  loads. 

Total. 

Per  sq  uare 
inch. 

Poxindt, 

Pounds. 

250 

1,000 

1,250 

5, 000 

2, 500 

10. 000 

3,750 

15, 000 

5,  000 

20, 000 

6,  250 

25, 000 

7,  500 

30, 000 

7,750 

31,  000 

8, 000 

32,  000 

8,  250 

33,  000 

8, 500 

34, 000 

7,  500 

30,  000  5 

7, 750 

31, 000  ^ 

8, 000 

32, 000 

8, 250 

33,  OOO 

8,500 

34,  000 

8, 750 

35,  OOd 

9,000 

36,  000 

9,  250 

37,  000 

9,500 

38, 000 

9. 750 

39, 000 

10,  000 

40,  000 

10,  250 

41, 000 

10, 500 

42, 000 

10^750 

43, 000 

11,  000 

44,  000 

11,  250 

45, 000 

11,  500 

46, 000 

11,750 

47,  000 

11,  890 

47,  560 

0 

0 

In  gauged  length. 

Elongation. 

Set. 

Inches. 

Inch. 

0. 

0. 

.0009 

.0020 

.0030 

.0040 

.0050 

.0060 

.0062 

.0065 

.0068 

.0071 

0 

.  0110 

.0142 

.0219 

.0880 

.1275 

.1790 

.1985 

.2250 

.2390 

.2840 

.3070 

.37 

.40 

.46 

.49 

.59 

.67 

.79 

1.  00 

1.  68 

Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
=  28  per  cent. 


Elongation  of  inch  sections :  ".23,  ".27,  ".47*,  ".26,  ".25,  ".20. 
Diameter  at  fracture,  ".42  j  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent: 

Fractured  3".l  from  the  neck.  Appearance,  fibrous. 
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No.  4448. 

Marks,  Is-lOO. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Elongation  of  inch  sections:  ".33,  ".49*,  ".26,  ".33,  ".22,  ".19. 
Diameter  at  fracture,  ".38  j  area,  .1134  square  inch. 
Contraction  of  area,  54.6  per  cent. 

Fractured  1".7  from  the  neck.  Appearance,  fibrous. 
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No.  4449. 

Marks,  le-ioi. 

Diameter,  ''.564. 

Sectional  area^  .25  square  inch. 

Gauged  length,  6"; 
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Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  squarfe 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

250 

1,000 

0. 

0. 

Initial  Idad. 

1,250 

5,000 

.0009 

2,  500 

10, 000 

.0019 

3,  750 

15, 000 

.0030 

5,000 

20,000 

.0041 

6, 250 

25  000 

.0052 

7, 500 

30,  000 

'.0063 

.0001 

** 

7, 750 

31,  000 

.0066 

8,  000 

32, 000 

.0068 

8,  250 

33, 000 

.0070 

* 

8,  500 

34,  000 

.0072 

8, 750 

35,  000 

.0075 

.0001 

9,  000 

36, 000 

.0078 

Ela.stio  liBdt. 

7, 750 

31,  000 

.0153 

8, 000 

32, 000 

.0238 

8,  250 

33, 000 

.0350 

8,  500 

34,  000 

.1105 

8;  750 

35i  000 

.1860 

9,  000 

36, 000 

.1940 

9,  250 

37, 000 

.2020 

9, 500 

38, 000 

.2270 

9,750 

39, 000 

.2430 

10,000 

40, 000 

.2740 

10, 250 

41, 000 

.3040 

10,  500 

42, 000 

.36 

10,750 

43,  000 

.39 

11,000 

44,000 

.43 

V 

11, 250 

45,000 

.48 

\ 

11, 500 

46,  000 

.55 

11, 750 

47, 000 

.61 

12, 000 

48,  000 

.69 

12,250 

49,  000 

.85 

12,500 

50, 000 

1.22 

Tensile  strengtli. 

0 

0 

1. 72 

=  28.7  per  cent. 

Elongation  of  inch  sections :  ".19,  ".22,  ".25,  ".27,  ".52*,  ".27. 
Diameter  at  fracture,  ".39;  area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent.  ^ 

Eractured  1".6  from  the  neck.  Appearance,  nbrous. 
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ENDURANCE  OF  ROTATING  SHAFTS, 


No.  4450. 


Marks,  18-102. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inck. 
Gauged  length, 


Apjjlied  loads. 

In  gauged  length. 

Eemarha. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

250 

1,  000 

0. 

0. 

Initial  load. 

1,250 

5, 000 

.0010 

- 

2, 500 

10,  000 

.0020 

3,  750 

15, 000 

.0030 

— 

5,  000 

20,  000 

.0040 

6,  250 

25,  000 

.0051 

. . 

7,500 

30,  000 

.  0062 

0. 

7,  750 

31,  000 

.0064 

8,  000 

32,  000 

.0066 

8,  250 

33, 000 

.  0068 

8,  500 

34,  000 

^  .0071 

8,  750 

35,  OOO 

.0072 

Elastic  limit. 

7,  500 

30, 000 

.0270 

7, 750 

31,000 

.0292 

■ 

8,  000 

32,  000 

.0330 

8,  250 

33, 000 

.  0390 

8,  500 

34, 000 

.0500 

8, 750 

35, 000 

.1675 

9,  000 

36,  000 

.1840 

9,  250 

37,  000 

.1971 

9,  500 

38,  000 

.2200 

9,  750 

39, 000 

.2365 

10, 000 

40,  000 

.2640 

10,  250 

41, 000 

.2860 

10, 500 

42,  000 

.33 

10, 750 

43, 000 

.37 

11, 000 

44, 000 

.40 

11,  250 

45,  000 

.44 

11,  500 

46,  000 

.49 

— 

11,750 

47, 000 

.60 

12,  000 

48,  000 

.68 

12,  250 

49,  000 

.78 

12,  500 

50,  000 

.97 

12,  630 

50,  520 

1.  36 

Tensile  strength. 

0 

0 

1.  88 

=  31.  3  per  cent. 

'  Elongation  of  inch  sections:  ''.23,  ".30,  ".55,  ".30,  ".27,  ".23. 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 

Fractured  3"  from  the  neck.  Appearance,  fibrous. 
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ENDURANCE  OF  ROTATING  SHAFTS.  713 

No.  4451. 

Marks,  le-lOS. 

Diameter,  '^564.  Sectional  area,  .25  square  inch.  Gauged  length,  Q". 


Applied  loads. 

In  gauged  length. 

Keinarks. 

% 

Total. 

Per  square 

inch. 

• 

Elongation. 

Set. 

Founds. 

250 

1,250 

2,  500 

3. 750 

5,  000 

6,  250 

7,  500 

7.750 
8,000 

8,  250 

8,  500 

8,  750 

9,  000 

Pounds. 

1, 000 

5, 000  _ 
10, 000 
15,  000 
20,  000 
25,  000 
30,  000 
31, 000 

32,  000 

33,  000 
34, 000 
35, 000 
36,  000 

Inch. 

0. 

.0010 

Inch. 

0. 

Initial  load.  ^ 

.0020 

.  0030 

.0040 

.0050 

.0060 

.0061 

0. 

.0063 

.  0067 

.0069 

.0071 
.  0fl74 

............ 

0. 

Elastic  limit.  Load  fell. 

f  .0110 

.0122 

After  1  minute. 

.  0146 

After  2  minutes. 

.  0156 

After  3  minutes. 

.0167 

After  4  minutes. 

.  0173 

After  5  minutes. 

.  0182 

After  6  minutes. 

4 

.0190 

.0199 

After  7  minutes. 

Alter  8  minutes. 

.  0205 

After  9  minutes. 

■  ' 

.  0210 

After  10  minutes. 

.0228 
.  0248 

After  11  minutes. 

- 

After  12  minutes. 

_■ 

.  0267 

After  13  minutes. 

.0288 

After  14  minutes. 

.  0312 

After  15  minutes. 

•  ' 

.0335 

After  16  minutes. 

'  " 

.  0300 

After  17  minutes. 

.  0393 

- 

After  18  minutes. 

.  0430 

After  19  minutes. 

.  0455 

After  20  minutes. 

.  0482 

After  21  minutes. 

.  0502 

After  22  minutes. 

■ 

.  0530 

After  23  minutes. 

.  0557 

After  24  minutes. 

.  0578 

After  25  minutes. 

.  0608 

After  26  minutes. 

.0633 

After  27  minutes. 

.  0675 

After  28  minutes. 

.0708 

• 

After  29  minutes. 

.  0740 

After  30  minutes. 

7,  500 

30, 000 

.j 

.0772 

After  31  minutes. 

.0803 

After  32  minutes. 

.  0837 

After  33  minutes. 

.  0871 

. . 

After  34  minutes. 

.0901 

After  35  minutes.  . 

.0928 

After  36  minutes. 

.  0947 

After  37  minutes. 

.0962 

After  38  minutes. 

.0977 

After  39  minutes. 

.0990 

After  40  minutes. 

.1002 

After  41  minutes. 

.1018 

After  42  minutes. 

.1035 

After  43  minutes. 

.  .  1053 

After  44  minutes. 

.  1065 

After  45  minutes. 

.1075 

After  46  minutes. 

.1085 

After  47  minutes. 

.  1090 

After  48  minutes. 

.  1092 

After  49  minutes. 

.1098 

After  50  minutes. 

.1100 

After  51  minutes.  ^ 

.  1101 

After  52  minutes. 

.1101 

After  53  minutes. 

.1105 

After  54  minutes. 

.1105 

After  55  minutes. 

.1107 

After  56  minutes. 

.  1107 

After  57  minutes. 

.1107 

After  58  minutes. 

.1108 

After  59  minutes. 

.1108 

After  60  minutes. 

.1111 

After  80  minutes. 

.1111 

After  85  minutes. 
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ENBUkANCE  OF  ROTATING  SHAFTS 


No.  4451 — Continued. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

7, 750 

31, 000 

.1113 

8, 000 

32, 000 

.1137 

8,250 

33, 000 

.1290 

8,  500 

34, 000 

.1520 

8, 750 

35,000 

.1660 

9, 000 

36,  000 

.1845 

9,  250 

37, 000 

.2045 

9,  500 

38, 000 

.2250 

9,  750 

39,  000 

.2465 

10,  000 

40,  000 

.2820 

10, 250 

41, 000 

.3140 

10, 500 

42,000 

.37 

10,  750 

43,  000 

.40 

11, 000 

44,  000 

.45 

11, 250 
11,  500 

45, 000 

.49 

46,  000 

.57 

11, 750 
12, 000 

47,  000 

.63 

48,  000 

.78 

12, 250 

49, 000 

.93 

12, 420 
10,  800 

0 

49, 680 

1.  35 

0 

1.  63 

Remar  ka. 


Tensile  strength. 
At  time  of  rupture. 
=27. 2  per  cent. 


Elongation  of  incli  sections:  '^23,  "Al*^  ''.30,  ".23,  ".21. 

Diameter  at  fracture,  ".41;  area,  .1320  square  incli. 

Contraction  of  area,  47.2  per  cent. 

Fractured  at  middle  of  the  stem.  Appearance,  fibrous,  lamellar. 
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ENDURANCE  OF  ROTATING  SHAFTS. 
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No.  4452. 

Marks,  Is-lOO. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

-  Total 

Per  square 
incn. 

Elongation. 

Set. 

Remarks. 

Pound*. 

Pounds. 

Indies. 

Inch. 

250 

1, 000 

0. 

0. 

Initial  load. 

1,250 

5, 000 

.0010 

2,500 

10, 000 

.0021 

3,750 

15,000 

.0032 

5,000 

6,  250 

20, 000 
25, 000 

.0044 

.0054 

7, 500 

30,  000 

.0065 

.0001 

7,  750 

31, 000 

.0067 

8,  000 

32,  000 

.0070 

8, 250 

33, 000 

.  0072 

8,  500 

34. 000 

.0075 

8, 750 

35, 000 

.0077 

Elastic  limit.  After  sustaining  load  15  minutes 

7,  000 

28,  000 

.0124 

rapid  stretching  began. 

7, 250 

29, UOO 

.0129 

7, 500 

30,  000 

.0136 

7, 750 

31, 000 

.0150 

8,000 

32, 000 
33, 000 

.0175 

8,  250 

.0240 

8,500 

34, 000 

.0312 

8,750 

35, 000 

.0590 

9,  000 

36,  000 

.2107 

9, 250 

37,  000 

.2240 

9, 500 

38,  000 

.2380 

9, 750 

39,000 

.2575 

S 

10,  000 

40, 000 

.2850 

10, 250 

41, 000 

.3125 

10,  500 

42, 000 
43,000 

.36 

10,  750 

.39 

11, 000 

44, 000 
45,  000 

.44 

11,  250 

.50 

11,  500 

46, 000 

.58 

11,  750 

47,  000 

.65 

12,  000 

47, 000 

.77 

y 

12, 250 

49, 600 

.91 

12, 420 

49,  680 

1. 30 

Tensile  strength. 

0 

0 

1.77 

=  29.5  per  cent. 

Elongation  of  inch  sections:  ".21,  ".25,  ".27,  ".56*,  ".27,  ".21. 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 

Fractured  3".25  from  the  neck.  Appearance,  fibrous. 
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ENDURANCE  OF  ROTATING  SHAFTS, 


No,  4445, 

Marks,  Ig-OG. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

liemarks.  ^ 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

250 

1, 000 

0. 

0. 

Initial  load. 

1,250 

5, 000 

.0010 

2,  500 

10, 000 

.0020 

3,  750 

15, 000 

.0030 

5,000 

20,  000 

.0040 

-  6, 250 

25,  000 

.  0051 

7,  500 

30, 000 

.0061 

0. 

• 

7,750 

31,  000 

.0062 

Elastic  limit. 

8,  000 

32, 000 

.0070 

7,  250 

29,  000 

.  0303 

7,  500 

30,  000 

.0480 

7,  750 

31,  000 

.0558 

8,  000 

32,  000 

.0658 

8,  250 

33,  000 

.1910 

8,  500 

34,  000 

.2190 

- 

8,  750 

35,  000 

.2335 

9,  000 

36,  000 

.2610 

9,  250 

37,  000 

.2820 

9,  500 

38,  000 

.3250 

9,  750 

39,  000 

.37 

* 

10, 000 

40,  000 

.42 

- 

_10,  250 

41,  000 

.48 

10,  500 

42,  000 

.56 

10,  750 

43, 000 

.61 

11,  000 

44,  000 

.75 

11,  250 

45, 000 

.90 

11, 420 

45,  680 

1.  38 

Tensile  strength. 

0 

0 

1.  65 

=  27.  5  per  cent. 

Elongation  of  inch  sections:  ".21,  ".28,  ".28,  ".43*,  ".25,  ".20. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 

Contraction  of  area,  44.6  per  cent. 

Fractured  2".75  from  the  neck. 

Appearance,  fibrous,  lamellar.  Opened  cracks  along  surface  of  stem 
on  one  side  of  the  specimen. 


ENDURANCE  OF  ROTATING  SHAFTS 


No.  4446. 

V 

Marks,  Ig-OT. 

Diameter,  'C564. 

Sectional  area,  .25  square  inch. 
Gauged  length, 


Applied  loads. 

In  gauged  length. 

Total. 

I’er  square 
inch. 

Elongation. 

% 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

250 

1, 000 

0. 

0. 

1, 250 

5, 000 

.0010 

^ . . 

2, 500 

10, 000 

.0020 

3,750 

15,  000 

.0030 

5,  000 

20, 000 

.0041 

6,  250 

25,  000 

,0051 

7,  500 

30,  000 

.0062 

0. 

7,  750 

31,  000 

.0065 

8,000 

32,  000 

.0068 

8,  250 

33,  000 

,0070 

8,  500 

34, 000 

.0071 

8,  750 

35,  000 

.0072 

0. 

9,  000 

36,  000 

.0078 

7, 250 

29, 000 

.0111 

7,  500 

30,  000 

.0148 

7,  750 

31,  000 

.0205 

8,  000 

32,  000 

.0258 

8,  250 

33, 000 

.0410 

8,  500 

34,  000 

.1740 

. i ... 

8,  750 

35, 000 

.2445 

9,  000 

36,  000 

.2650 

9,  250 

37,  000 

.2805 

9,500 

38,  000 

.3210 

9,  750 

39,  000 

.36 

10,000 

40, 000 

.40 

10,  250 

41,  000 

.44 

10,  500 

42,  000 

.52 

10,  750 

43,  000 

.59 

11,  000 

44,  000 

.69 

11,250 

45,  000 

.81 

11,  500 

-  46,000 

1. 15 

11, 520 
10,  050 

0 

46,080 

1.39 

0 

1.  77 

Remarks. 


Initial  load. 


i 

Elastic  limit. 


'I’ensile  strength. 
At  time  of  rupture. 
=  29.5  per  cent. 


Elongation  of  inch  sections':  ".23,  ".27,  ".52=^,  ".29,  ".25,  ".21. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 

Fractured  3"  from  the  neck.  Apxiearance,  fibrous. 
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ENDURANCE  OF  ROTATING  SHAFTS, 


No.  4447. 

Marks,  Ig-OS. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 
Gauged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

Pounds. 

Inches. 

Inch. 

250 

1, 000 

0. 

0. 

Initial  load. 

1, 250 

5, 000 

.0010 

2, 500 

10, 000 

.0020 

3, 750 

15, 000 

.0030 

5, 000 

20, 000 

.0041 

6, 250 

25,000 

.0051 

7,500 

30, 000 

.0062 

0. 

- 

7, 750 

31,  000 

.0063 

8, 000 

32, 000 

.0066 

8,  250 

33, 000 

.0069 

8,500 

34,  000 

.0071 

8,750 

35, 000 

.0073 

Elastic  limit. 

9, 000 

36, 000 

.0100 

6.750 

27, 000 

.0148 

7,000 

28,  000 

.0165 

7,  250 

29, 000 

.0201 

- 

7,500 

30,  000 

.0278 

7,  750 

31, 000 

.0426 

8, 000 

32, 000 

.0720 

8, 250 

33, 000 

.1650 

8, 500 

34,000 

.2270 

8, 750 

35, 000 

.2420 

9, 000 

36, 000 

.2690 

9, 250 

37, 000 

.2975 

9, 500 

38, 000 

.3440 

9, 750 

39, 000 

.38 

10, 000 

40, 000 

.43 

10,  250 

41,  000 

.49 

.  * 

10, 500 

42, 000 

.56 

10,  750 

43, 000 

.62 

11,  000 

44, 000 

.80 

11, 250 

45,  000 

.92 

11,  360 

45, 440 

1.  29 

Tensile  strength. 

0 

0 

1.41 

r=23.5  per  cent. 

Elongation  of  inch  sections:  ''.47*,  ".21,  ".21,  ".19,  ".17,  ".16. 
Diameter  at  fracture,  ".41 ;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 

Fractured  ".70  from  the  neck.  Appearance,  fibrous,  seamy. 
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CHAIN  CABLE 


CHAIN  CABLE. 

TENSILE  TESTS  OF  CHAIN  CABLE,  AND  SWIVELS,  AND  SHACKLES,  FOR 
UNITED  STATES  LIGHT-HOUSE  INSPECTOR  THIRD  DISTRICT,  TOMP¬ 
KINS  VILLE,  N.  Y. 


[Chain  samples  consist  of  three  studded  links,  with  unstuddcd  end  links.] 


No. 

of 

test. 

V 

Diameters. 

Sec- 

Tensile  strength. 

Marks. 

End 

links. 

Stud¬ 

ded 

links. 

tional 
area  of 
chain. 

Total. 

Per 

square 

inch. 

Eractures. 

Inches. 

In. 

Sq.  in. 

Pounds. 

Pounds. 

5167 

“W.  L.  R.M.  Co., 

2. 37 

2. 13 

7. 13 

259,  200 

36,  350 

Middle  link  of  chain  in  the  c^uarter 

Lebanon,  Pa.” 

at  end  of  weld.  Fibrous,  in  part 
granular. 

4833 

J.  B.  C.  &.  Co., 

2. 12 

2.  02 

‘6. 41 

225, 100 

35, 120 

First  link  at  the  weld.  Fibrous. 

4834 

proved. 

_ do . 

2. 12 

2.  02 

6. 41 

214, 700 

33, 490 

First  fihk  at  the  weld.  In  part  fi¬ 
brous,  part  granular.  Separated 

alonir  scarf. 

4835 

_ do . . 

2. 12 

2.  03 

6.  47 

253,  300 

39, 1.50 

First  link  at  the  quarter,  oppo¬ 
site  side  from  weld.  Fibrous. 

Started  an  opening  along  the 

scart. 

4836 

_ do . 

2. 13 

2.03 

6.  47 

257,  900 

39,  860 

Middle  link  at  weld.  In  part  fi¬ 
brous,  balance  followed  the  scarf. 

4837 

_ do . 

2. 12 

2.  04 

6.  54 

278, 400 

42,  570 

End  link  at  the  weld  and  opposite 
end.  Studded  links  not  frac- 

tured. 

4838 

_ do . 

2.13 

2.  03 

6.  47 

220,  900 

34^  140 

First  link  at  the  weld.  Followed 

scarf,  which  had  a  dark-colored 

surface. 

4839 

_ do . 

2.13 

2.03 

6.  47 

226,  300 

34, 980 

Middle  link  at  the  weld.  Fibrous, 
in  part  following  the  scarf. 

4840 

_ do . 

2.13 

2.  01 

6.  35 

247,  700 
253,400 

39,  010 
39, 170 

. do . . . 

4842 

_ do . 

2. 13 

2.  03 

6.  47 

First  link  of  the  chain  at  weld  and 

opposite  end.  Granular. 

4889 

_ do . 

2.  00 

2.  00 

6.  28 

243, 100 

38, 710 

First  link  of  the  chain  at  weld. 

Followed  the  scarf. 

4890 

_ do . 

2. 12 

2.  00 

6.  28 

268,  910 

42,  820 

Middle  link  of  chain,  end  opposite 
the  weld.  Fibrous. 

4891 

_ do . 

2. 12 

2.00 

6.  28 

274,  500 

43, 710 

First  studded  link  at  the  weld. 

Fibrous.' 

4892 

_ do . . . 

2.  02 

2.  02 

0.41 

241,  300 

37,  640 

Middle  link  at  the  weld.  Fibrous, 

in  part  following  the  scarf. 

5315 

_ do . 

2. 14 

2.  00 

6.  28 

233,  280 

37, 150 

First  studded  link  at  the  weld. 

Followed  scarf  in  part,  and  in 
part  granular. 

5316 

_ do . 

2>15 

2.  03 

e.  47 

227,  300 

35, 130 

Middle  link  at  the  weld.  Followed 

the  scarf 

5317 

_ do . 

2. 15 

2.  02 

e.  41 

225,  200 

35, 130 

End  link  at  weld.  Followed  scarf. 

Studdetl  links  not  fractured. 

5318 

_ do . 

2. 15 

2.  o(r 

6.  28 

190,  700 

30, 370 

Middle  link  at  weld.  Followed  the 

scarf. 

5319 

_ do . 

2. 15 

2.  00 

6.  28 

201, 300 

32, 050 

End  link  at  the  weld.  Followed 

the  scarf  in  part,  and  in  part 
granular. 

5320 

_ do . 

2. 15 

2.  00 

.6.28 

250,  600 

39,  900 

First  studded  link  at  weld.  Fol- 

lowed  the  scarf  in  part,  and  in 
part  fibrous. 

5321 

_ do . 

2. 15 

2.  02 

6.41 

204,  900 

31, 970 

First  studded  link  at  the  weld.  Fol 

lowed  the  scarf  and  in  part  fibrous. 

5322 

_ do . . . 

2. 15 

2.  00 

6.  28 

247, 100 

39,  350 

Middle  link  at  the  weld.  Followed 

the  scarf,  and  in  part  fibrous  with 
some  granulation. 

5378 

- do . 

2.15 

2.  00 

6.  28 

251,  600 

40,  060 

First  studded  link  at  the  weld.  Fi- 

brous  90  per  cent,  granular  10  per 
cent. 

5379 

_ do  .  - . c _ 

2. 15 

2.  00 

6.  28 

228, 800 

36,  430 

First  studded  link  at  the  weld.  Fi¬ 
brous,  in  part  following  the  scarf. 

_ do . 

5380 

2. 15 

2.  00 

6.  28 

251,  700 
250,  700 

40,  080 
39,  920 

Kud  link.  Followed  the  scarf. 

5381 

_ do . 

2.12 

2.  00 

6.  28 

Middle  studded  link  at  the  welded 

end.  Fractured  in  two  places,  a 
piece  of  the  end  of  the  link  being 
detached.  Granular,  in  part  fi- 

_ do . 

brous. 

4841 

2.  02 

1.89 

1.88 

5.  61 

i.55 

231,  500 

231,  900 

41,270 

41, 780 . 

Middle  link  at  the  weld.  Fibrous, 
in  part  following  the  scarf. 

Middle  link  at  the  weld.  Followed 
the  scarf, 

4843 

_ _ do . 

2.  03 
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TENSILE  TESTS  OF  CHAIN  CABLE,  AND  SWIVELS,  A;m— Continued. 


No. 

of 

test. 

Diameters. 

Sec- 

Marks. 

End 

links. 

Stud¬ 

ded 

links. 

tional 
area  of 

chain. 

• 

4901 

J.  B.  C.  &  Co., 

Inch. 

1.88 

Inch. 
1. 88 

Sq.  In. 
5.  55 

5382 

Proved. 

_ do . 

2.  00 

1.88 

5. 55 

5383 

_ do . . 

2. 00 

1.88 

5.  55 

5384 

- do . 

2.  00 

1.88 

5. 55 

5385 

- do . 

2.  00 

1.88 

5.55 

5386 

_ _ do . 

2.  Od 

1.88 

5.  55 

5387 

- do . 

2.00 

1.  88 

'  5.  §5 

5388 

- do . 

2. 00 

1.  88 

5.  55 

5389 

_ do . 

2.  00 

1.88 

5.55 

4844 

J.  B.  C.  &  Co., 

1.90 

1.  78 

4.98 

4872 

Proved. 

_ _ do . . 

1.  87 

.1.78 

4. 98 

4873 

_ do . 

1.84 

1.76 

4.  86 

4874 

....do . ' 

1.87 

1.78 

4.98 

4875 

_ do . 

1.85 

1.78 

4.98 

4876 

- do . 

1.87 

1.75 

4.81 

4877 

- do - . 

1.86 

1.  76 

4.  86 

4845 

J.  B.  C.  &  Co., 

1.78 

1.61 

4.  07 

4847 

Proved. 

- do . 

1.78 

1.  62 

4.12 

4848 

- do . 

il.62^ 

1.62 

4.12 

4849 

_ do . 

1.78 

1.62 

4. 12 

4850 

_ do . 

1.  78 

1.62 

4. 12 

4851 

_ do . 

1.78 

1.62 

4. 12 

4852 

_ do . 

1.  78 

1.62 

4. 12 

4893 

- do . 

1.78 

1.  60 

4.  02 

4894 

- do . 

1.60 

1.60 

4.  02 

4846 

J.  B.  C.  &  Co., 

1.62 

1.  47 

3.39 

4878 

Proved. 

_ do . 

1.  60 

1.45 

3.30 

4879 

_ do . 

1.61 

1.46 

3.  34 

4880 

_ do . 

1.60 

1.48 

3.  44 

4902 

_ do . 

1.50 

1.50 

3.  53 

4853 

4881 

4882 


H.  Ex.  161 


J.  B.  C.  &  Co./ 
Proved. 

_ do . 

_ do . 


1.12 

1.12 

1.12 


1.97 

1.97 

1.97 


Tensile  strength. 

Total. 

Per 

square 

inch. 

Fractures. 

t 

Pounds. 

Pounds. 

232, 900 

41,960 

End  link  at  the  weld.  Studded 
links  not  fractured. 

214, 800 

33, 700 

End  link.  Followed  the  scarf. 

219,  980 

39,  640 

- do . 

207,  870 

37,  450 

_ do . 

167,  900 

30,  250 

- do . 

219, 680 

39,  580 

Middle  link  at  welded  end.  Fibrous. 

206, 500 

37, 210 

Middle  link.  Followed  the  scarf  in 
part  and  in  part  fibrous. 

139,300 

2f>,  100 

End  link.  Followed  the  scarf. 

214, 070 

38,  570 

- do' . 

203,  500 

40, 860 

Middle  link  on  the  side  opposite  the 
weld.  Fibrous. 

214, 700 

43, 110 

First  studded  link,  pulled  out  a 
piece  about  3”  across  at  welded 
end.  One  end  of  piece,  granular; 
the  other,  fibrous. 

178,  900 

36,  810 

First  studded  link  at  end  of  weld. 
Fibrous,  95  per  cent;  granular,  5 
per  cent. 

186, 100 

37,  370 

End  link.  Followed  the  scarf. 

213,  250 

42,  820 

First  studded  link,  end  opposite  the 
weld.  Fibrous. 

196, 280 

40, 810 

Middle  link  at  the  weld.  Followed 
the  scarf. 

207,  390 

42, 670 

End  link  at  weld. 

166, 800 

40, 980 

First  link  at  the.  end  of  scarf. 
Fibrous. 

158,  950 

38, 580 

First  link  at  the  weld.  Fibrous. 

162,  500 

39, 440 

The  .smaller  end  link.  Chain  not 
fractured. 

153, 100 

37, 160 

Middle  link  at  end  of  scarf.  Fi¬ 
brous. 

170, 200 

41, 310 

Middle  link  at  end  of  weld..  Fi¬ 
brous.  Also  opened  weld  at 
other  end  of  scarf. 

175,  600 

42,  620 

First  link  at  end  of  scarf.  Fibrous. 

172,  500 

41, 870 

- do . . . 

176, 950 

44,  020 

Middle  link  in  the  vicinity  of  weld. 
Fibrous,  50  per  cent;  granular, 
50  per  cent. 

173,  500 

43, 160 

First  studded  link  at  weld.  Fi¬ 
brous. 

153, 700 

45,  340 

First  link  near  the  end  of  scarf. 
Fibrous. 

120, 800 

36,  610 

Middle  link  at  weld.  Followed  scarf 
in  part,  part  fibrous,  10  per  cent 
granular. 

141, 100 

42,  250 

First  studded  link  at  weld.  Fol¬ 
lowed  scarf. 

144,  480 

42,  000 

Middle  link  at  weld.  Fibrous. 

151,  600 

42,  950 

End  link  at  weld.  Studded  links  not 
fractured. 

82,  480 

41,  870 

First  link.  Followed  scarf. 

82, 650 

41,  950 

End  link  at  weld.  Fibrous. 

85, 890 

43,  600 

First  studded  link  at  weld.  Fi¬ 
brous. 

46 
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CHAIN  CABLE. 


TIJSrS  OF  SWIVELS  AND  SHACKLES. 


No.  of 
test. 

Description. 

Tensile 

strength 

Pounds. 

4859 

Swivel  for  2"  chain . 

112, 900 

5323 

. do . . 

179, 900 

5391 

_ do . . . • _ 

136, 200 

4865 

Shackle  for  2"  chain . 

238, 400 

4895 

. do . . 

306,  500 

5324 

. do . 

297,  600 

5390 

. do . 

322' 600 

4858 

Swivel  for  1|"  chain . 

127;  200 

5392 

. do . 

162,  500 

4864 

Shackle  for  Ig"  chain . 

276;  400 

4857 

Swivel  for  IJ"  chain . 

84,  900 

4863 

Shackle  for  1|"  cliain . 

208,  200 

4856 

Swivel  for  1|"  chain . 

92,  900 

4862- 

Shackle  for  1§''  chain . 

222,  050 

4855- 

Swivel  for  1|"  chain . 

95,  700 

4861 

Shackle  for  %"  chain . 

192, 500 

4854 

Swivel  for  IJ"  chain . 

57, 100 

4860 

Shackle  for  i^"  chain . 

114, 800 

F'ractured. 


Eye  of  male  part.  Granular. 

Pulled  off  head  of  male  part.  Fibrous,  slightly 
granular. 

Pulled  off  head  of  male  part.  Fibrous.  This  swivel 
had  a  %"  pin  through  stem. 

Sheared  the  tongue. 

Tongue  of  shackle. 

Do. 

Bale  of  shackle.  Fibrous. 

Eye  of  male  part.  Granular. 

Pulled  off'  head  of  male  part.  Fibrous. 

Sheared  the  tongue. 

Eye  of  male  part.  Granular. 

Across  eye  through  pin  hole  for  liolding  tongue  in 
place.  Fibrous. 

Eye  of  male»part.  Granular. 

Sneared  the  tongue. 

Eye  of  male  i>art  at  the  weld. 

Sheared  the  tongue. 

Eye  of  male  part  at  the  weld. 

Across  eye  through  pin  hole  for  holding  tongue  in 
place.  "Fibrous. 


TENSILE  TESTS  OF  CHAIN  CABLE  AND  IBON  USED  IN  CABLE,  FOR 
CAFT.  TROS.  0.  SELFRIDGE,  U.  S.  N,  BOSTON  NAVY-YARD. 

[Samples  consist  of  three  studded  links  .with  unstudded  end  links.  Studs  of  chain  branded  “TJ.  S.,” 

“N.  Y.B.” 


Diameters. 

Sec- 

Tensile  strength. 

No.  of 
test. 

End 

links. 

Stud¬ 

ded 

links. 

tional 
area  of 
chain. 

Total. 

Per 

square 

inch. 

4898 

Inches. 
2.  35 

Inches. 

2.25 

Sq.Inch. 
7. 95 

Pounds. 
292, 950 

Pounds. 
36, 850 

4899 

1.  88 

1. 78 

4. 98 

173,  800 

34, 900 

4900 

1.38 

1. 25 

2. 45 

75,  600 

30, 860 

Fractured. 


First  studded  link  at  the  weld.  Followed  the 
scarf  in  part,  and  in  part  granular.  ~ 

F irst  studded  link  at  the  weld.  Followed  scarf. 

Granular  at  circumference  10  per  cent. 

End  link  at  the  weld.  Studded  links  not  frac¬ 
tured. 


SAMPLE  OF  IRON  USED  IN  CHAIN, 


Rolled  bar  turned  down  at  middle. 

Diameter,  1".492. 

Sectional  area,  1.75  square  inclies. 

Elastic  limit  38,200  pounds  =  21,830  pounds  per  square  incli. 

Tensile  strength  85,170  pounds  =  48,070  pounds  per  square  inch. 
Elongation  in  8  inches,  2".33  =  29.1  per  cent. 

Elongation  of  inch  sections :  'M8,  '^30,  ''.58*,  ".35,  ".27,  ".26,  ".23,  ".16. 
Diameter  at  fracture,  1".18;  area,  1.09  square  inches;  contraction 
of  area,  37.7  per  cent. 

Ai  )])earauce  of  fracture,  fibrous. 
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TRANSVERSE,  SHEARING  AND  COMPRESSION  TESTS. 
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TRANSVERSE  TESTS  DETAILS. 

No.  5023. 


« 

Hoosier  Buff  Oolitic  Limestone  from  Bedford,  Ind. 


Load. 
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NATURAL  STONES 


No.  5024. 

Indiana  Limestone. 

I 


Deflections. 

Successive 

deflections. 

Deflection 

sets. 

« 

• 

Eemarks. 

Inch. 

Ixicli. 

Inch. 

« 

0. 

0. 

0. 

luitial  load. 

.0010 

.0010 

.0017 

.0007 

.0005 

V,. 

.0022 

.0005 

.0028 

.0006 

.0031 

,0003 

.0006 

.0037 

.0006 

.0041 

.0004 

.0043 

.0002 

.0008 

.0048 

.0005 

.0053 

.0005 

.0056 

.0003 

.0010 

Ultimate  strength. 

Applied  loads. 


Total. 


Pounds. 

200 

600 

1,000 

1.400 
1, 800 
2,  000 

2. 400 
2,  800 
3,  000 

3.400 
3,800 
4,000 
4,810 


Maximum 
fiber  stress. 


Poxmds. 


943 


No.  5025. 

Vermont  Marble. 


Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

4$ 

Remarks. 

» 

Total. 

Maximum 
fiber  stress. 

Poxmds. 

Poxtxids. 

Ixich. 

Ixich. 

Inch. 

200 

0. 

0. 

0, 

luitial  load. 

1,000 

.0008 

.0008 

.0001 

2,  000 

.0016 

.0008 

.0002 

3, 000 

.0023 

.0007 

.0003 

4,000 

.0030 

.0007 

.0005 

- 

5,000 

.0036 

.  0006 

6i  000 

.0041 

.0005 

.0005 

7,000 

.0049 

.0008 

7,670 

1, 531 

Ultimate  strength. 
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No.  502G. 

Lee  Marble. 


Applied  loads. 

Succe88i^^> 

deflections. 

Deflection 

sets. 

Remarks. 

Total. 

V 

Maximum 
fiber  stress. 

Deflections. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

200 

0. 

0. 

0. 

Initial  load. 

1, 000 

.0011 

.0011 

.0001 

2,  000 

.0025 

.0014 

.0003 

3,  000 

.0035 

.0010 

.0005 

4,  000 

.0047 

.  0012 

.0008 

5,000 

.0058 

.0011 

.  0010 . 

6,  000 

.0069 

.0011 

.0011 

. 

7, 000 

7,  980 

1,586 

.0083 

.0014 

.0015 

Ultimate  strength. 

728 
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No.  5027. 

Potomac  Eed  Sandstone. 


Applied  loads. 

‘  Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

200 

1,  000 

2, 000 

3, 000 

4, 000 

5,  000 

6,  000 

7,  000 

8,  000 

9,  000 

10, 000 

11, 000 

12,  000 

13, 000 

14, 000 

15,  000 

15, 100 

3,  009 

Defiections. 

Successive 

deflections. 

Deflection 

sets. 

Inch. 

Inch. 

Inch. 

0. 

0. 

0. 

.  0010 

.0010 

.0001 

.0023 

.0013 

.0003 

.0033 

.0010 

.0003 

.0043 

.0010 

.0005 

.0051 

.0008 

.0060 

.0009 

.0007 

.0070 

.0010 

.0078 

.0008 

.  0009 

.0086 

.0008 

.0095 

.  0009 

.0012 

.0103 

.0008 

.0111 

.0008 

.0015 

.0122 

.0011 

.0130 

.0008 

.0017 

.0140 

.0010 

/ 

_  Remarks. 


Initial  load. 


Ultimate  strength. 


NATURAL  STONES 
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N^o.  5028. 


Portland  (Conn.)  Eed  Sandstone. 


Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Poiinds. 

Pounds. 

Inch. 

Inch. 

Inch. 

200 

0. 

0. 

0. 

Initial  load. 

1, 000 

.  0021 

.0021 

.0006 

2,  000 

.0042 

.0021 

.0010 

3,  OOO 

.0060 

.0018 

.0015 

> 

4,  000 

.0077 

.0017 

.0020 

/ 

5,  000 

.0095 

.0018 

.0025 

r 

6,  000 

.0115 

.0020 

.0032 

7,  000 

.0137 

.0022 

.0039 

7, 985 

1,576 

Ultimate  strength. 

No.  5029. 

Ohio  Sandstone. 


Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Remarks. 

Total. 

Maximum 
fiber stress. 

Pounds. 

200 

1,  000 

2,  000 

3,  000 

3, 860 

Pounds. 

Inch. 

0. 

.  0050 
.0123 
.0188 

Inch. 

0. 

.  0050 
.0083 
.0065 

Inch. 

0. 

.0018 
.  0039 
.0065 

Initial  load.  *■ 

Ultimate  strength. 

774 

\ 
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No.  5030. 


Monson  (Me.)  Slate. 


Applied  loads. 

Successive 

defiections. 

Total. 

Maximum 
fiber  stress. 

Defiections. 

Pounds. 

200 

Pounds. 

Inch. 

0. 

Inch. 

0, 

1,  000 

2,  000 

3,  000 

.0008 

.0008 

.0015 

.  0007 

.  0020 

.0005 

4'  000 

.0025 

.0005 

5,  000 

6,  000 

7,  000 

/ 

.0029 

.  0004 

.  0(;32 

.0003 

.0035 

.0003 

8,  000 

.0038 

.  0003 

9,  000 
10,  000 
11, 000 

.0042 

.0004 

.0045 

.0003 

.0048 

.0003 

12, 000 

13,  000 

14,  000 

.0051 

.  0003 

.0053 

.0002 

.  0056 

.0003 

15,  000 

16,  000 

17,  000 

18,  000 

'  .0060 

.0004 

.0063 

.0003 

.0066 

.  0003 

.0068 

.  0002 

19,  000 

.0071 

.0003 

20’ 000 

.0073 

.0002 

21,000 
22,  000 

.0077 

.0004 

.  0080 

.0003 

23'  000 

.0083 

.0003 

2i  ',  000 

.0085 

.0002 

25;  000 

26,  000 
27,  000 

.  0088 

.0003’ 

.0090 

.0002 

.0093 

.  0003 

28^  000 
29,  000 

.0097 

.0004 

.  .0099 

.  0002 

30;  000 

31,  000 

32,  000 

33,  000 

34,  000 

35,  000 
36,000 

37,  000 

38,  000 

39,  000 

40,  000 

.0102 

.0003 

.0105 

.  0003 

.0107 

.0002 

.0110 

.0003 

.0112 

.0002 

.0114 

.0002 

.0117 

.0003 

.0120 

.0003 

.0122 

.0002 

.0126 

.  0004 

-  7, 671 

.0128 

.0002 

Deflection  i 
sets.  I 


Inch. 

0. 

0. 

0. 


.0002 

.0003 


.0003 


.0003 


.0004 

.0004 


/0006 


.0006 

.0667 


.  0004 


Remarks. 


Initial  load. 


Ultimate  strength. 


Sustaiued  maximum  load  oue-lialf  minute,  then  fractured. 
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No.  5031. 

North  River  Bluestone. 


y 


Applied  loads. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

200 

1,000 

2,  000 

3,  000 

4,  000 

5,000 

6,  000 

7,  000 

8^000 

-  9,000 

10,000 

11,  000 

12, 000 

13, 000 

14,  000 

15,  000 

16,  000 

17,  000 

18, 000 

19, 000 

20, 000 

21, 000 

22, 000 

23,  000 

24,000 

25, 000 

26,  000 

27, 000 

28, 000 

29,  000 

5, 618 

Deflections. 


Inch. 

0. 

.0017 

.0030 

.0041 

.0049 

.0056 

.0062 

.0069 

.0073 

.0078 

.0082 

.0088 

.0092 

.0097 

.0101 

.0105 

.0110 

.0115 

.0118 

.0123 

.0128 

.0133 

.0137 

.0140 

-.0145 

.0148 

.0153 

.0158 

.0162 


Successive 

deflections. 

Deflection 

sets. 

Inch. 

Inch.  , 

0. 

0. 

.0017 

.0005 

.0013 

.0006 

.0011 

.0008 

.0007 

.0006 

.0010 

.0007 

.0004 

.0005 

.0004 

.0013 

.0006 

.0004 

.0005 

.0004 

.0014 

.0004 

.0005 

.0005 

.0003 

.0016 

.0005 

.0005 

.0017 

.0005 

.0004 

.0003 

.0005 

.0020 

.0003 

.0005 

.0005 

■  ■  ■  * . 

.0020 

Remarks. 


Initial  load. 

End  bearings  are  convex. 


Ultimate  strength. 
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No.  5032. 

Worcester  Granite. 


Applied  loads. 

Deflections. 

Successive 

deflections. 

Deflection 

sets. 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Inch. 

- 

200 

0. 

o: 

0. 

Initial  load. 

1,000 

.0018 

.0018 

.0002 

2, 000 

.0037 

.0019 

.  0003 

3,000 

.  0051 

.0014 

4,'  000 

_ /. . 

.0064 

.0013 

.0010 

5, 000 

.0073 

.0009 

6, 000 

.0082 

.0009 

.0010 

7,  000 

.0092 

. 0010. 

8,  000 

.0101 

.0009 

.0015 

9  000 

.0110 

.0009 

10,  000 

.0119 

.  0009 

.0018 

11,  000 

.0130 

.0011 

11, 950 

2,  393 

Ultimate  strength. 

\  * 


V 


J 
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No.  5033. 

Quincy  Granite 

'  1 


Applied  loads. 

Total. 

Maximum 

fiber  stress. 

Pounds. 

Founds. 

200 

1,000 

2,000 

3,  000 

4, 000 

5,000 

6,  000 

7,  000 

8,  000 

9,  000 
10,  000 

lO;  810 

2, 131 

Defiections. 

Successive 

deflections. 

Deflection 

sets. 

Inch. 

Inch. 

Inch. 

0. 

0. 

0. 

.0029 

.0029 

.0011 

.0052 

.0023 

.0017 

.0069 

.0017 

.0020 

.0083 

.0014 

.0026 

.0092 

.0009 

.0102 

.  0010 

.0027 

.0115 

.0013 

.0123 

.0008 

.0033 

.0135 

.0012 

.0144 

.  .0009 

.0037 

Keinarks. 


Initial  load. 


Ultimate  strength. 


TABULATION  OF  TRANSVERSE  TESTS  OF  NATURAL  STONES. 


9 


734 


NATURAL  STONES. 


a 

w 


o 


p 


<c 

■4^ 


P 


P 

O 


a 

a 


K 

<V 

> 

a 

o 

« 


c« 

a 


cS 


tn 

be' 

1:3 


Ors  a 
rt  2-^ 

f3 


fcJD 

t-i 


0) 

c3 


.a 

P 


^  ^ 
Ph£  • 

®  s-g 

,ra  a  DD  p3  rt 

alls'” 

00 


2o'^coooot>t>t> 
?*00>u^lOOiOb-CD 
5S  ^  ^  ^  ^ 

^  rH  rH  rH  CO  r-1  t>» 

Rs 


00  CO  tH 
1— «  O  CO 
0  CO  iH 


ur>  (M  c<i 


p 

o 

H 


1^00000000 
^OOr-H>»COOOOOO 


000 

^  i.'~  w'  10  tH 

gcooooo>4ocoo  -  0000 

§  co''^t>  t>  irTt^co^'cT  or-T^ 

rH  tJH  1-H  rH 


®  H  i 

S  ”  S' 

O  Q 


S  H 

P  ©  H 


GO 


^  ^  i— ' 

=s  ^  oj-g 


■S-t? 


^  o 

£  fl 


OqOOOOOOOO 
^  rH  t-H  1-H  rH  rH  rH  rH 


000 


05 

P 

O 


rP 

43 

Pk 

<D 

P 


^IH(MOOOOOOCDQO 

hSOOOOOOOO 

o . 

gooiotoitooicao 


00  00 
000 


O  10  o 


Qo  lO  rH  00  rH  O  rH  O  OQ 

00  00  0 

^00000000 

000 

CO  CO  CO 

s 

V. 


^  01  (M  C^J  CM  CO 

00000000 

lOiOiOiOiOiCiOiO 


rH  OQ  CO 
CO  CO  CO 

000 

ITS  10 


.■  i;-> 


NATURAL  STONES 


735 


No.  5022. 

Quincy  Granite. 

'COMPRESSION  TEST. 


Sectional  area,  24  square  inehes. 
Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres¬ 

sion. 

Set. 

Pounds. 

Pounds. 

• 

*Inch. 

Inch. 

2, 400 

100 

0. 

0. 

Initial  load. 

24,000 

1,000 

.0037 

.0004 

48, 000 

2,  000 

.0069 

.0006 

72,  000 

3,  000 

.0097 

.0007 

96,  000 

4,  000 

.0117 

.0008 

120, 000 

5,  000 

.0148 

♦  . 0010 

144,  000 

6,  000 

.0173 

.  0011 

168,  000 

7,  000 

.0197 

.0012 

172,  000 

7,170 

.0012 

Cracked. 

tjte'  24,  000 

1,  000 

.0051 

^48,000 

2,  000 

.0081' 

72,  000 

3,000 

.0107 

96, 000 

4,  000 

.0130 

120, 000 

5,000 

.0154 

• 

96,000 

4,000 

.0133 

72,  000 

3,  000 

.  0112 

48,  000 

2,000 

.0088 

24,000 

1,000 

.0059 

.0014 

48.000 

2, 000 

.0080 

484, 200 

20, 175 

. 

Ultimate  strength. 
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Per 

square 

inch. 

Pounds. 
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Pounds. 
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NATURAL  STONES. 


TRANSMISSION  OF  HEAT. 

Diagrams  N’os.  1  and  2  show  the  results  obtained  with  a  number  of 
specimens  of  stones,  in  Avhich  observations  were  made  on  the  rise  or 
fall  in  temperature,  as  indicated  by  thermometers  inserted  in  i)ockets 
in  the  stones  under  conditions  as  described. 

The  stones  experimented  with  were  U'  by  O''  by  12"  in  dimensions, 
except  sandstone  block  A,  which  was  10".5  by  14". 75  by  16". 

Pockets  three-eighths  inch  diameter,  4"  deep,  were  drilled  in  the  mid¬ 
dle  of  the  ends  of  the  stones. 

In  block  A  i)ocket  No.  5  was  at  tlie  middle  of  the  stone  and  was  0" 
deep;  the  center  of  pocket  No.  4  was  4"  from  one  face,  and  drilled  6" 
deep;  pocket  No.  1  was  1"  from  a  side  of  the  stone,  and  this  was  4" 
deep. 

The  stones  referred  to  on  diagrum  No.  1  were  placed  out  of  doors 
winter  nights;  they  were  brought  into  the  testing  room  in  the  morn¬ 
ing,  placed  on  a  wooden  table,  and  observations  began  at  8  o’clock. 

The  temperature  of  the  testing  room  the  morning  on  Avhich  block  A 
was  brought  in  was  05^  F.  At  the  end  of  1  hour  31  minutes  the  tem¬ 
perature  of  the  room  was  08o  F.;  at  2  hours  40  minutes,  09°  F.,  and  at 
3  hours  20  minutes  the  temperature  was  70°  F.,  where  it  remained  dur¬ 
ing  the  balance  of  the  test. 

The  initial  temperature  of  the  pockets  in  block  A  varied  as  the  dia- 
*  gram  shows,  which  is  ex])laiued  by  the  fact  that  the  temi^erature  of 
the  stone  was  rising  at  the  time  observations  began,  the  temperature 
of  the  morning  air  having  moderated  over  the  minimum  temperature 
of  the  night  before. 

The  other  three  stones  during  the  time  observations  were  made  were 
exposed  to  a  temi)erature  of  70o  to  70 u. 

The  stones  referred  to  on  diagram  No.  2  were  4"  by  0"  by  12"  in  di¬ 
mensions,  and  had  pockets  three-eighths  inch  diameter  by  4"  deep 
drilled  in  one  end  of  each. 

Observations  began  when  the  stones  were  immersed  to  a  depth  of 
C"  in  an  ice  water  bath  at  the  temperature  of  34^  F. 

The  upper  half  of  the  stones,  containing  the  x>ockets,  were  exx>osed 
to  the  temperature  of  the  testing  room.  The  tenix^erature  of  the  room 
for  the  several  stones  was  as  follows:  for  the  Worcester  granite,  14P 
F.;  for  the  North  liiver  bluestone  and  the  Portland  (Conn.)  red  sand¬ 
stone,  70°  F.;  for  the  Yermont  marble  the  temx)erature  of  the  room 
began  at  65°  and  gradually  rose  in  three-quarters  of  an  hour  to  75^  F., 
where  it  remained  for  the  balance  of  the  test. 

The  sandstone  showed  a  wet  surface  2  inches  above  the  water  line. 
Subsequent  observations  were  made  on  the  bluestone,  showing  the  rise 
of  temperature  after  removal  from  the  ice- water  bath. 


fiUg 


■r=' 


zir 


+- 


1 


0  7h  j/s  STx. 


/s 


Oo  ^ 


BRICK  PIERS. 


Compression  tests  of  piers  laid  in  cement  mortar,  composed  of  1  part 
cement,  2  x)arts  sand. 

These  piers  were  built  September,  1886,  and  were  a  part  of  the  series 
of  tests  reported  in  1886. 

Age  of  piers  when  tested  6  years,  6 months. 

Tests  of  individual  bricks  of  which  these  piers  were  built,  reported  in 
1885. 

These  piers  were  adjusted  in  the  testing  machine  without  the  aid  of 
end  plates  and  side  rods,  hence  no  initial  compression  preceded  the 
tests. 


No.  5200. 


12-Inch  Brick  Pier. 


Built  of  11  courses  of  common  bricks. 

Total  weight,  260  pounds. 

Weight  per  cubic  foot  123.7  pounds. 

Total  height,  28'^20. 

Sectional  area,  ll'^30xll'M0=128.8  square  inches. 
Average  thickness  of  joints, 

Gauged  length  20^''. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres¬ 

sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

6,440 

50 

0. 

0. 

12, 880 

100 

.0007 

19,  320 

150 

.0012 

25, 760 

200 

.0019 

32,  200 

250 

.0024 

38,  640 

300 

.0029 

45,  080 

350 

.0037 

51,  520 

400 

.0047 

57,  960 

450 

.0057 

64, 400 

500 

.0067 

.0017 

70, 840 

550 

.0078 

77,  280 

600 

.0090 

83,  720 

650 

.0105 

90, 160 

700 

.0121 

96, 600 
103,  040 

750 

.0137 

_ _ _ 

800 

.0145 

.0053 

109,  480 

850 

.0181 

115,  920 

900 

.0197 

122,  360 

950 

.0217 

128, 800 

1,000 

.0237 

.0097 

135,  240 

1,050 

.0269 

141, 680 

1,100 

.0292 

148, 120 

1,150 

.0319 

154,  560 

1,200 

.0350 

161, 000 

1,250 

.0376 

167, 440 

1,300 

.0399 

.0202 

173,  880 

1,350 

.0457 

180, 320 

1, 400 

.0475 

186, 760 

1,  450 

.0500 

193,  200 

1,500 

.0551 

199, 640 

1,550 

.0588 

206, 080 

1, 600 

1,  650 

.0650 

212, 520 

.0737 

218, 960 

1,  700 

,0817 

225, 400 

1,750 

,0890 

231,  840 

1,800 

,0955 

269, 300 

8,090 

- - 

Eemarks. 


Initial  load. 


Crack  in  third  course. 


Cracks  generally  present. 


TJitiniate  »U‘6ngth. 
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BRICK  PIERS. 


No.  5201. 

12-inch  Brick  Pier. 

Built  of  14  courses  of  common  bricks. 

Total  weight,  333  pounds. 

Weight  per  cubic  foot,  124.7  pounds. 

Total  height,  35' C5. 

Sectional  area,  ll''.4xll''.4=130  square  inches. 
Average  thickness  of  joints, 

Gauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Itemarks. 

Total. 

Per  square 
inch. 

Compres¬ 

sion. 

Set. 

Poundt. 

Pounds. 

Inch. 

Inch. 

6, 500 

50 

0. 

0. 

Initial  loads. 

13, 000 

100 

.0005 

19,  500 

150 

.0010 

26, 000 

200 

.0015 

32,  500 

250 

.0020 

39,  000 

300 

.0025 

45, 500 

350 

.0032 

52,000 

400 

.0039 

. . 

58, 500 

450 

.0046 

65,000 

500 

.0054 

.0008 

71,  500 

550 

.  0063 

-■ 

78,  000 

600 

.0072 

84,  500 

650 

.0081 

91,  000 

700 

.0091 

97,500 

750 

.0103 

104,  000 

800 

.0117 

.0025 

no,  500 

850 

.0132 

117, 000 

960 

.0145 

Snapping  sounds. 

123,  500 
130, 000 

950 

.0160 

1,000 

.0180 

.0053 

136,  500 

1,  050 

.0202 

143,  000 

1,100 

.0215 

149,  500 

1,150 

.0234 

156,  000 

1,200 

.0251 

Cracks  in  3  courses. 

162,  500 

1,  250 

.0275 

169,  000 

1,300 

.0312 

.0130 

175,  500 

1,350 

.0348 

182,  000 

1,  400 

.0368 

188,  500 

1,450 

.0410 

195,  000 

1,  500 

.0445 

201,  500 

1,  550 

.0475 

208, 000 

1,600 

.0525 

214,  500 
221,  000 

1,  650 

1,  700 

.0573 

.0640 

227,  500 

1,  750 

.0665 

234, 000 

1,  800 

.0690 

238, 000 

1,  830 

Ultimate  strength. 

No.  5202. 

12-Inch  Brick  Pier  (hollow.) 

Built  of  14  courses  of  common  bricks. 

Total  weight,  229  pounds. 

Weight  per  cubic  foot,  128.5  pounds. 

Total  height,  28".55. 

‘Square  inches. 


Dimensions,  outside,  11. "40  x  11".40 . =130.  0 

Dimensions,  core,  4".70x4".70 . =  22.1 


Sectional  area .  107.9 

Average  thickness  of  joints,  J". 

r  t  Al  *.*  'll*.*!  1 


This  pier  was  soaked  with  water  a  period  of  16  hours,  during^ which 
time  it  absorbed  23  pounds  of  water.  The  test  then  followed. 

First  crack  appeared  at  101,000  pounds  load. 

UJtimate  strongtb  206^200  poqp^s  lj9ix  pounds  per  s(iuare  inch, 
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Ko.  5203. 

12-Inch  Brick  Pier  (hollow). 

Built  of  20  courses  of  common  bricks. 

Total  weight,  422  pounds. 

Weight  per  cubic  foot,  133.6  pounds. 

Total  height,  51^'.20. 

Square  inches. 


Dimensions,  outside,  ll'Mxll''.50 . =131. 1 

Dimensions,  core,  5.^'0x4''.90 . =  24.  5 


106.6 

Average  thickness  of  joints,  iV'* 

Gauged  length,  30''. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres¬ 

sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

5, 330 

50 

0. 

0. 

10,660 

100 

.0007 

15, 990 

150 

.0016 

21, 320 

200 

.0026 

26,  650 

250 

.0035 

31,  980 

300 

.0047 

37, 310 

350 

.0058 

42,  640 

400 

.0070 

47,  970 

450 

.0085 

53, 300 

500 

.0100 

.0014 

58, 630 

550 

.0120 

63,  960 

600 

.0137 

69,  290 

650 

.0157 

74,  620 

700 

.0180 

79, 950 

750 

.0200 

85,  280 

800 

.0228 

.0060 

90, 610 

850 

.0260 

95, 940 

900 

.0283 

101, 270 

950 

.0312 

106,  600 

1,000 

.0343 

.0116 

111, 930 

1,  050 

.0385 

117, 260 

1, 100 
1,150 

.0412 

122, 590 

.0448 

127, 920 

1,200 

.0474 

133,  250 

1,  250 

.0517 

138, 580 

1,300 

.0558 

.0237 

143, 910 

1,  350 

.0614 

149,  ^0 

1, 400 

.0643 

154,  570 

1, 450 

.0685 

159,  900 
165,  230 

1,  500 

.0720 

1,  550 

.0765 

170,  560 

1,600 

1,  650 

.0805 

175,  890 

.0860 

181,  220 

1,  700 

.0915 

186, 550 

1,  750 

.0951 

191, 880 

1,800 

.1000 

197,  210 
202, 540 

1,850 

.1057 

1,  900 

.1117 

207,  870 

1,950 

.1179 

213,  200 
228, 100 

2,  000 

2, 140 

.1250 

Kemarks. 


Initial  load. 


Cracks  in  third  coarse. 


Ultimate  strength. 
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BRICK  PIERS 


1^0.  5204. 

16-inch  Brick  Pier  (hollow). 

Built  of  19  courses  of  face  bricks. 

Total  weight,  617  pounds. 

Weight  per  cubic  foot,  138.7  pounds. 

Total  height,  45''.25. 

Square  Inches. 


Dimensions,  outside,  15''.4xl5'^4  .  =237.1 

Dimensions,  core,  8.2  X  8.2 .  =  67.2 


169.9 

Average  thickness  of  joints, 

Gauged  length,  30'^ 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Compres¬ 

sion. 

Set. 

Founds. 

Pounds. 

Inch. 

Inch. 

8,  495 

50 

0. 

0. 

Initial  load. 

16, 990 

100 

.  0008 

25,  485 

150 

.0018 

33,  980 

200 

.0029 

42,  475 

250 

.0040 

■  " 

50,  970 

300 

.0051 

59,  465 

350 

.  0063 

67, 960 

400 

.0076 

76,  445 

450 

.0091 

84,  950 

500 

.0106 

.0014 

93,  445 

550 

.0124 

101,  940 

600 

.0139 

110,  435 

650 

.0159 

118, 930 

700 

.0179 

127,  425 

750 

.0200 

135, 920 

800 

.0223 

.0049 

144,  415 

850 

.0248 

152,  910 

900 

.0275 

161.  405 

950 

.  0305 

169,  900 

1,000 

.0328 

.0090 

178, 395 

1,050 

.0366 

186,  890 

1, 100 

.0394 

• 

195, 385 

1, 150 

.0423 

203,  880 

1,  200 

.0445 

212,  375 

1,  250 

.0483 

220,  870 

1, 300 

.0521 

229,  365 

1,  350 

,  0583 

237,  860 

1,  400 

.0618 

246,  355 

1,450 

.0658 

Cracks  in  4  courses. 

254,  850 

1,  500 

.0695 

263,  345 

1.  550 

.0738 

271, 840 

1,600 

.0789 

280, 335 

1,  650 

.0889 

288, 830 

1,  700 

.0891 

297,  325 

1,  750 

.0948 

305,  820 

1,800 

.1040 

314,  315 

1, 850 

.1158 

320, 100 

1,884 

Ultimate  strength. 

TABULATION  OF  CRUSHING  STRENGTH  OF  BRICK  PIERS. 
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ADHESION  OF  NAILS  IN  WOOD. 
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ADHESION  OF  NAILS  IN  WOOD. 
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CORDAGE. 


HEMP  AND  MANILA  ROPE 

FROM 

THE  PLYMOUTH  CORDAGE  COMPANY, 

ALSO 

HEMP,  MANILA,  AND  WIRE  ROPE 

FROM  THE 

BOSTON  NAYY-YARD. 
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TARRED  HEMP  ROPE. 


Specimens  from  coil  No.  1,  having  the  following  dimensions  and 
description : 

Three- stranded  rope,  seven  yarns  per  strand.  ^ 

Lay,  one  turn  in  1".3. 

Circumference, 

Weight  per  fathom,  10.4  ounces. 

Strands,  when  nnlayed,  are  28.1  per  cent  longer  than  the  rope,  and 
the  yarns  39.9  jDcr  cent  longer  than  the  rope. 


No.  4696. 


FIEST  SPECIMEif  FROM  COIL  KO.  1. 

Ends  secured  to  cleats  with  regular  belaying-pin  hitches. 
Gauged  length,  6  feet. 


Applied 

loads. 

In 

gauged  length. 

Elongation. 

Successive 

elongation. 

Set. 

Remarks. 

Pounds. 

Inches. 

Inches. 

Inches. 

100 

1.  65 

1.65 

200 

2. 70 

1.05 

400 

4.15 

1. 45 

600 

5. 15 

1. 00 

800 

6.  00 

.85 

1,  000 

6.  72 

.72 

1,200 

7. 10 

.38 

1,400 

7.  65 

.55 

1,500 

8. 20 

.55 

6.20 

Interval  of  rest. 

100 

5. 80 

— .  40 

200 

6. 10 

+.30 

400 

6.  58 

.48 

600 

7. 07 

.49 

800 

7.  37 

.30 

1,000 

7. 70 

.33 

1,200 

8. 10 

.40 

1,  400 

8.  30 

.20 

1,  500 

8.  47 

.17 

1,  600 

8.  70 

.23 

1,800 

8.90 

.20 

2,  000 

9.  33 

.43 

2,  200 

9.  70 

.37 

Tensile  strength. 

Parted  2  strands  18"  from  the  cleat, 
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Ko.  4697. 

SECOND  SPECIMEN  FROM  HEMP  COEL  NO.  1. 

Secured  to  cleats  in  same  manner  as  first  specimen. 
Gauged  length ,  6  feet. 


Applied 

loads. 

In  gauged  length. 

Remarks. 

Elongation. 

Successive 

elongation. 

Set. 

Pou7ids. 

Inches. 

Inches. 

Inches. 

100 

1.10 

1.10 

• 

200 

2.15 

1.05 

400 

3.90 

1.75 

600 

5.  23 

1.  33 

800 

6.  37 

1.  14 

1,000 

7.  20 

.83 

1,200 

7.  85 

.65 

1,400 

8.  45 

.60 

1,500 

8.  85 

.45 

6. 10 

5.  70 

After  resting  1 5  hours. 

100 

5.70 

0. 

200 

6.  00 

.30 

400 

6.  58 

.58 

600 

7.  07 

.49 

800 

7. 55 

.48 

1,000 

7.  98 

.43 

1,000 

8.  23 

.25 

After  5  minutes. 

1,  000 

8.  35 

.12 

After  10  minutes. 

1,000 

8.  38 

.03 

After  15  minutes.  Began  to -wet  rope  with  warm 

water,  110°  E. 

O 

o 

o 

8.58 

.20 

After  20  minutes,  or  5  minutes  after  wetting 

began. 

1,  000 

8.70 

.12 

After  25  minutes,  or  10  minutes  after  wetting 

began. 

1,000 

8. 86 

.16 

After  30  minutes,  or  15  minutes  after  wetting 

began. 

0 

7.  00 

1, 000 

8.  86 

1,200 

9. 12 

.26 

1,400 

9.  40 

.28 

1,600 

9.  82 

.42 

1.800 

10. 25 

.43 

1,940 

10.  50 

.25 

Tensile  strength. 

Parted  2  strands  at  middle  of  the  length 
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No.  4698. 

THIRD  SPECIMEN  EROM  HEMP  COIL  NO.  1. 

Secured  to  cleats  in  same  manner  as  first  specimen. 

Gauged  length  of  6  feet  laid  off^  then  rope  wet  with  warm  water,  ap¬ 
plied  with  sponges.  At  the  expiration  of  10  minutes  the  gauged  length 
measured  6".10. 


Applied 

loads. 

In  ganged  leng 

th. 

Elongation. 

SuccessiA'e 

elongation. 

Set. 

Remarks. 

Founds. 

0 

Inches. 

.  10 

Inches. 

Inches. 

W etting  discontinued. 

100 

1. 48 

1.  38 

200 

2.  57 

1.  09 

400 

4.  53 

1.96 

600 

5.  90 

1.37 

800 

7.  00 

1. 10 

1,000 

1,  000 

7. 83 

.83 

• 

8. 50 

.67 

After  5  minutes. 

800 

8.  43 

—  .07 

800 

8. 40 

—  .03 

Do. 

600 

8.  28 

—  .  12 

600 

8.  20 

—  .08 

Do. 

400 

8.  06 

—  .  14 

400 

8.00 

—  .06 

Do. 

200 

7.  77 

—  .23 

200 

7.  54 

—  .23 

Do. 

0 

6.  97 

0 

6.  70 

Do.  . 

200 

7. 04 

~  .50 

200 

7.  07 

+  .03 
.  33 

Do. 

400 

7.  40 

400 

7.52 

.12 
.  26 

Do.  . 

600 

7.  78 

600 

7.  91 

.  13 

Do. 

800 

8.12 

.21 

800 

8.  36 

.24 

Do. 

1,  000 

8.62 

.26 

1,000 

1,  000 
600 

8. 77 

.15 

Do. 

Load  left  on  rope. 

Load  at  end  of  IJ  hours. 

8.  63 

—  .  14 

1,000 

0 

8.94 

+  .31 

7.  00 

1,000 

1,  200 

8.  94. 

9.  30 

0. 

.36 

1,  400 

1,  600 

9.  68 

.38 

10.  05 

.37 

i;800 

2,000 

10.  52 

.47 

10.  90 

.38 

2,  200 

2,  230 

11.17 

.27 

Tensile  strength. 

Square  break  at  cleat. 
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Ko.  4699. 


FOURTH  SPECIMEN  FROM  HEMP  COIL  NO.  1. 


Secured  to  cleats  in  same  manner  as  the  first  specimen. 

Gauged  length  of  6  feet  laid  off,  and  rope  then  soaked  in  cold  water. 
(50^  r.)  2  hours,  at  expiration  of  which  time  the  gauged  length  of  6 
feet  had  increased 


Applied 

loads. 

In  ganged  leng 

th. 

Remarks. 

Elongation. 

Successive 

elongation. 

Set. 

Pounds. 

Inches. 

Inches. 

Inches. 

0 

.57 

100 

2.  62 

2. 05 

200 

3.  76 

1.14 

400 

5. 15 

1. 39 

600 

6. 10 

.95 

800 

6.  98 

.88 

1,000 

7.  60 

.62 

5.20 

1,  000 

7.  88 

.28 

1,  200 

8.  37 

.49 

1,400 

8.  70 

.33 

1,500 

9.  02 

.32 

6.45 

1,  500 

9.  30 

.28 

1,  600 

9.  54 

.24 

1,  800 

9.  85 

.31 

2,  200 

10.  25 

.40 

* 

2,  300 

10.  58 

.33 

7.  75 

Tensile  strength. 

After  the  rope  had  been  loaded  with  2,300  jiounds,  the  load  was  re¬ 
leased,  the  set  determined,  and  load  reapplied.  Upon  this  reapiilication 
the  rope  parted  two  strands  at  the  cleat  when  the  load  reached  2,250 
pounds. 


Uo.  4787. 

SAMPLE  FROM  HEMP  COIL  NO.  1. 

An  eye-splice  at  each  end,  and  a  short  splice  at  middle  of  length. 
Tested  wet  after  soaking  in  water  7J  days. 

Specimen  from  rope  previously  tested. 

Tensile  strength,  1,960  pounds. 

Parted  2  strands  at  the  short  splice. 
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TARRED  HEMP  ROPE. 

Specimen  from  coil  ^^o.  2,  Raving  the  foil  owing  dimensions  and  de¬ 
scription  : 

Three-stranded  rope,  twenty-two  yarns  per  strand. 

Lay,  one  turn  in  2'^7. 

Circumference,  3' '.2. 

Weight,  1  pound  15|  ounces  per  fathom. 

Strands,  when  unlayed,  are  25.6  per  (ient  longer  than  the  rope,  and  the 
yarns  42.6  per  cent  longer  than  the  ro])e. 

No.  4717. 

SAMPLE  FEOM  HEMP  COIL  NO.  2. 

Ends  secured  to  cleats  with  regular  belaying-pin  hitches. 

Tensile  strength,  6,560  pounds. 

Parted  at  the  cleat. 

‘  '  No.  4718. 

SAMPLE  FROM  HEMP  COIL  NO.  2. 

Two  pieces  of  rope  tied  together  with  a  square  knot,  which  was  wet 
with  hot  wateiq  other  ends  secured  to  cleats. 

Tensile  strength,  4,850  pounds. 

Parted  one  strand  at  the  square  knot. 

Three  pulls  v-ere  given  this  sample. 

During  the  first  pull  the  wet  knot  slowly  unrolled  under  2,400  pounds, 
the  stress  not  exceeding  this  amount  when  the  stroke  of  the  testing- 
machine  piston  was  exhausted. 

Taking  a  new  stroke  of  the  j)iston  the  knot  held  until  3,800  pounds 
was  reached,  when  it  again  began  to  slowly  unroll,  and  continued  with 
slight  fluctuations  of  load  to  the  end  of  the  stroke. 

The  rope  parted  at  the  third  stroke  of  the  iiiston.  No  unrolling 
occurred  during  this  pull. 

As  the  knot  unrolled,  roj)e  in  a  less  wet  state  was  reached  than  at 
first  under  the  knot. 


H.  Ex.  161 - 48 
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No.  4719. 

SAMPLE  FROM  HEMP  COIL  HO.  2. 

% 

Two  pieces  of  rope  that  had  been  soaked  in  hot  water  tied  together 
with  a  square  knot  while  wet,  other  ends  secured  to  cleats. 

Tensile  strength,  3,340  pounds. 

Parted  at  the  knot. 

Three  pulls  were  given  the  knot,  the  maximum  resistance  of  each 
being  900  pounds,  2,500  pounds,  and  3,340  pounds,  respectively. 

During  the  first  and  second  pulls  the  knot  slowly  unrolled,  and  dur¬ 
ing  the  third  pull  the  knot  unrolled  for  a  time,  then  the  rope  parted. 

No.  4745. 

SAMPLE  FROM  HEMP  COIL  HO.  2. 

Pope  secured  by  eyes  spliced  in  ends. 

Gauged  length,  6  feet. 


Applied 

Loads. 

In  ganged  length. 

Remarks. 

Elongation. 

Successive 

elongation. 

Set. 

Pounds. 

1,000 

2,  000 

3,  000 
4,000 

5,  000 

6,  000 

6,  320 

Inches. 

5. 13 

6.  82 

8.  07 

8.  86 

9.  68 
10. 33 

Inches. 

5. 13 
1.69 
1.25 
.79 
.82 
.  65 

Inches. 

Tensile  strength. 

Parted  2  strands  at  the  eye-splice. 

No.  4752. 

SAMPLE  FROM  HEMP  COIL  HO,  2. 

Secured  with  a  round  turn  and  two  half  hitches  at  each  end. 

Tensile  strength,  7,780  pounds. 

Parted  1  strand  at  the  half  hitches. 

No.  4753. 

SAMPLE  FROM  HEMP  COIL  HO.  2. 

Secured  with  a  round  turn  and  two  half  hitches  at  each  end. 

Tensile  strength,  7,150  pounds. 

Parted  1  strand  between  half  hitches  and  the  cleat. 

No.  478G. 

SAMPLE  FROM  HEMP  COIL  HO.  2. 

Prepared  with  eye  splices  in  ends. 

A  gauged  length  of  4  feet  established  on  part  between  the  eyes;  then 
sample  Avas  put  in  water,  where  it  soaked  2^  days ;  then  taken  out  of 
Avater  and  tested  Avhile  wet. 

Contraction  in  gauged  length,  2''.3. 

Present  circumference,  3/6-". 

This  sample  Avas  taken  from  a  iiiece  Avhich  had  been  strained  in  a 
former  test,  but  showed  no  broken  yarns. 

Tensile  strength,  6,050  pounds. 

Parted  2  strands  at  the  eye- splice. 
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TARRED  HEMP  ROPE. 

Specimens  from  coil  No.  3,  having  the  following  dimensions  and  de¬ 
scription  : 

Three- stranded  rope,  fifty  yarns  per  strand. 

Lay,  one  turn  in 

Circumference,  , 

Weight,  4  pounds  9  ounces  per  fathom. 

Strands,  whmi  unlayed,  are  26.5  i)er  cent  longer  IJian  the  rope,  and 
the  yarns  39.6  per  cent  longer  than  the  rope. 


No.  4721. 

SAMPLE  FROM  HEMP  COIL  NO.  3. 

Ends  secured  to  cleats  with  regular  belaying-pin  hitches. 
Tensile  strength,  13,980  pounds. 

Parted  2  strands  at  the  cleat. 


/ 
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No.  4743. 

SAMPLE  EROM  HEMP  COIL  NO.  3. 

Secured  by  eyes  spliced  in  ends. 

Gauged  length,  6  feet. 


f 

Applied 

loads. 

In  gauged  length. 

Kemarks. 

1 

Elongation. 

Successive 

elongation. 

^  Set. 

Pounds. 

Inches. 

Inches. 

Inches. 

■ 

1,000 

3.68 

3. 68 

2, 000 

4. 75 

1.07 

3,000 

5.60 

.85 

4,  000 

6. 43 

.83 

5,  000 

7.  03 

.60 

A  non 

C  7.40 

.37 

. . . . 

Immediate  elongation. 

>  8.00 

.60 

'After  live  minutes. 

5,  000 

7.92 

— .  08 

. 

4,  000 

7.87 

~.  05 

3,  000 

7.  75 

—.12 

2,  000 

7.  65 

— .  10 

1,000 

7.  28 

— .  37 

6.  60 

Tmmediaie  .set. 

6.  00 

Set  after  live  minutes.  '  ~ 

1,  000 

6.44 

— .  84 

2,  000 

6.88 

+.44 

3,000 

7.  24 

.  .36 

4,  000 

7.  54 

.30 

5,  000 

7. 78 

.24 

6,  000 

8. 04 

.26 

7, 000 

8.  37 

.33 

8,  000 

8.  58 

.21 

9,  000 

8.  87 

.29 

10,  GOO 

9.18 

.31 

11,  000 

9.  .50 

.32 

12, 000 

C  9.67 

.17 

. 

Immediate  elongation. 

\  9.95 

.28 

After  five  minutes. 

11,  000 

9.  90 

— .  05 

10,  000 

9.  84 

— .  06 

t 

9,  000 

9.80 

— .  04 

8,  000 

9.  76 

-.04 

7  000 

9.  69 

—.07 

^  6,  000 

9.  64 

— .  05 

5,  000 

9.  54 

—.10 

4,  000 

9.  44 

— .  10 

3,  000 

9.  26 

— .  18 

2, 000 

9.12 

— .  14 

1,000 

8.  88 

—.24 

7.  98 

Immediate  set. 

7.  70 

Set  after  five  minutes. 

1,  000 

7. 98 

— .  90 

2,  000 

8.  35 

+.37 

3,000 

8.  61 

.26 

4, 000 

8.  81 

.20 

5, 000 

8.99 

.18 

6,  000 

9. 17 

.18 

7,  000 

9.  31 

.14 

8, 000 

9.  50 

.19 

« 

9,  000 

9.  63 

.13 

10, 000 

9.  68 

.05 

11,  000 

9.  80 

.12 

12, 000 

9.  95 

.15 

13, 000 

10. 14 

.19 

14,  000 

10.  28 

.14 

15,  000 

10.  43 

.15 

16, 000 

10.  58 

.15 

16,  900 

Tensile  strength. 

Parted  1  strand  at  the  eye  splice. 
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]^o.  4750. 

SAMPLE  FKOM  HEMP  COIL  NO.  3. 

One  end  secured  by  bowline  knot;  other  end  secured  to  cleat  with 
belaying-pin  hitches. 

Tensile  strength,  9,180  pounds. 

Parted  1  strand  at  the  knot. 

This  sample  was  warm  and  pliable  when  tested. 

Ko.  4751. 

SAMPLE  FROM  HEMP  COIL  NO.  3. 

One  end  secured  with  a  roiTnd  turn  and  two  half  hitches ;  other  secured 
to  cleat  with  belaying-pin  hitches. 

Tensile  strength,  14,500  pounds. 

Parted  2  strands  at  the  cleat. 


\ 


A 


# 


V 
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TARRED  HEMP  ROPE. 

Specimens  from  coil  lS[o.  4,  having  the  following  dimensions  and  de- 
scrijition : 

Three-stranded  rope,  ninety-eight  yarns  i)er  strand. 

Lay,  one  turn  in 
Circumference, 

Weight  per  fathom,  9  pounds  6  ounces. 

Strands,  when  unlayed,  are  31.2  per  cent  longer  than  the  rox)e,  and  the 
yarns  42.8  per  cent  longer  than  the  rope. 

No.  4727. 

SAMPLE  FROM  HEMP  COIL  IfO.  4. 

Ends  secured  to  cleats  with  regular  belaying-pin  hitches. 

Tensile  strength,  21,680  pounds. 

Parted  1  strand  at  the  cleat. 


No.  4724. 

SAMPLE  FROM  HEMP  COIL  ITO.  4. 


Ends  secured  to  cleats  with  belaying-pin  hitches. 
Gauged  length,  6  feet. 


Applied 

loads. 

In 

gauged  length. 

Elongation. 

Successive 

elongation. 

Set. 

Remarks. 

» 

Pounds. 

1,000 

2, 000 

3, 000 

Inches. 

3. 07 

Inches. 

3.  07 

Inches. 

3.  97 

.90 

5. 08 

1. 11 

4;  000 

5,  000 

6,  000 

7,  000 

8,  000 

9, 000 

2,  000 

5.  83 

.75 

6.  40 

.57 

7.  07 

.67 

7. 33 

.26 

7. 68 

.35  * 

7.  96 

.28 

C  7.34 

—  .62 

Immediate  elongation. 

After  2  minutes. 

Load  .entirely  removed. 

\  7.25 

-  .09 

0 

2, 000 
10,  000 
11,  000 
12,  000 
13,  000 

6. 18 

-1. 07 

8. 43 

+2.  25 
.39 

8. 82 

— 

9. 05 

.23 

9.  37 

.32 

14,'  000 
15, 000 
16,  000 
17, 000 
18, 000 
19, 000 
19, 800 

9.  68 

.31 

9. 87 

.19 

10. 08 

.21 

10. 31 

.23 

10.  49 

.18 

10.68 

.19 

Tensile  strength. 

Parted  1  strand  at  the  cleat. 
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No.  4741. 


SAMPLE  FROM  HEMP  COIL  NO.  4. 

Rope  secured  to  cleats  with  eye  splices  in  ends. 
Gauged  length,  0  feet. 


Applied 

loads. 

In  ganged  leng 

th. 

Elongation. 

Successive 

elongation. 

Set. 

Eemarks. 

Pounds. 
1,  000 

Inches. 

2. 20 

Inches. 

2.  20 

Inches. 

2i0O0 

3.40 

1.  20 

3;  000 

4,  000 

4. 40 

1.  00 

4.90 

.  50 

5;  000 

6,  000 

7,  000 

8,  000 

9,  000 

5.  45 

.55 

5.90 

.45 

. 

6.25 

.35 

6.  60 

.35 

6.  90 

.30 

10; 000 

7.  20 

.30 

Ituniediate  elongation. 

After  5  minutes. 

After  10  minutes. 

After  15  minutes. 

7.  64 

.44 

7. 80 

.16 

• 

7.  90 

.  10 

8,  000 

0,  000 

4,  000 

7.  84 

—  .06 

7.78 

—  .06 

7. 47 

—  .31 

7.  33 

—  .  14 

After  5  minutes. 

2,  000 

1,  000 

1, 000 

2,  000 
4,000 

6,  000 
8,000 
10, 000 

7. 14 

—  .19 

6.  97 

5. 69 

—  .17 

—1.  28 

6.17 

5.  51 

Immediate  set.  ' 

Set  after  5  minutes. 

6.  06 

+  .37 
.  58 

. 

6.  64 

7.09 

.45 

.25 

7. 34 

7. 70 

.36 

11,  000 

7.  93 

.23 

12,000 
13, 000 
14,  000 

8. 12 

.19 

8.  26 

.14 

8.  47 

(  8. 62 

.sn 

.  15 

. 

15,  000 

i  8.83 

.21 

After  5  minutes. 

12.  000 

8.  73 

—  .10 

10, 000 

8,  000 

6,  000 
4,000 

2,  000 

1,  000 

1,000 

2,  000 
4,000 

6,  000 

8,  000 
10,000 

12  000 

8.  60 

—  .  13 

8.47 

—  .13 

8.  32 

—  .15 

8. 10 

—  .22 

7.  84 

—  .26 

7. 50 

6.  40 

—  .34 

—1. 10 

6.  80 

6.  25 

Immediate  set. 

Set  after  5  minutes. 

6,  68 

+  .28 
.62 

7. 30 

7.  68 

.38 

7. 97 

.29 

8. 27 

.30 

8.  49 

.22 

14, 000 
15, 000 
16,  000 
17, 000 
18, 000 
19, 000 

20,  000 

8.  67 

.18 

■  8.79 

.12 

9. 00 

.21 

} 

9. 20 

.20 

1 

9. 32 

.12 

9. 48 

.16 

5  9.68 

.20 

1  9.87 

.19 

After  5  minutes. 

18, 000 
16,  000' 
14, 000 
12, 000 
10, 000 

8,  000 
6^000 

4,  000 

2,  000 

1,  000 

1,  000 

2,  000 
4,000 

6, 000 

'  '  9. 82 

—  .05 

9.72 

—  .10 

i 

9. 62 

—  .10 

I 

9.  52 

—  .  10 

9.  43 

—  .09 

•  9. 22 

—  .21 

I 

i 

9.  08 

—  .  19 

8.  83 

—  .20 

1 

8. 54 

—  .29 

8. 33 

7. 28 

—  .21 

—1.  05 

7.  63 

7. 10 

Immediate  set. 

Set  after  5  minutes. 

7.  53 

+  .25 
.45 

7.  98 

8.  30 

.32 

' 
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Applied 

loads. 

In 

ganged  length. 

Elongation. 

Succes-sive 

elongation. 

Set. 

Kemarks. 

Founds. 

Jnchoa. 

Inch. 

Inch. 

8,000 

8.60 

.30 

10, 000 

8.80 

.20 

12, 000 

9.03 

.23 

14,  000 

9.  27 

.24 

16,  000 

9.  43 

.  16 

18,  000 

9.  70 

.27 

20,  000 

9.  85 

.15 

1 

21, 000 

10.  00 

.  15 

] 

22, 000 
23,  000 

10.  20 

.20 

1 

Tensile  strength. 

Parted  2  strands  at  the  eye  splice. 
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‘  M 

'  ^ 

I  "  -  MANILA  ROPE. 

A  ^  Specimens  from  coil  No.  1,  having  the  following  dimensions  and  de 
>  ■  '  seription : 

V.  -  Three- stranded  rope,  seven  yarns  per  strand. 

one  turn  in  1^'.66. 

>  '  Cir.cumference,  1^^50. 

Weight  per  fathom,  6.G3  ounces. 


*.  ■ 
.«<< 

■j. . 


7 

y- 

A' 


No.  4740. 

SAMPLE  PROM  MANILA  COIL  NO.  1. 

Ends  secured  to  cleats  with  belaying-piu  hitches. 
Tensile  strength,  2,270  pounds. 

Parted  2  strands  at  the  cleat. 


I 
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MANILA  ROPE. 

Specimens  from  coil  No.  2,  having  the  following  dimensions  and  de-  " 
scription : 

Lay,  one  turn  in 
Circumference,  . 

Weight  per  fathom,  1  pound  7  ounces. 

No  4739. 

SAMPLE  FEOM  MAi^ILA  COIL  NO.  2. 

« 

Ends  secured  to  cleats  with  belaying-pin  hitches. 

Tensile  strength,  6,250  iiounds. 

Parted  2  strands  at  the  cleat. 

No.  4746. 


SAMPLE  EKOM  MANILA  COIL  NO.  2. 

Ends  secured  by  eye-splices  in  the  ends. 

Gauged  length,  6  feet. 


Applied 

loads. 

In  gauged  length. 

Ecmarka. 

Elongation. 

Successive 

elongation. 

Set. 

Poundt. 
1,  000 

2,  000 
y,  000 

4, 000 

5, 000 

6,  000 

7,  000 

Inches. 

4. 98 

6.  77 
8.30 

9.  60 
10.  77 
11.60 
12.  38 

Inches. 

1.79 

1. 53 
1.30 

1. 17 
.83 
.78 

Inches. 

Tensile  strength. 

Parted  1  skand  3  feet  from  the  eye- splice. 
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MANILA  ROPE. 

Specimens  from  coil  l!7o.  3,  having  the  following  dimensions  and  de¬ 
scriptions  : 

Three- stranded  rope — thirty-nine  yarns  per  strand. 

Lay,  one  turn  in  4'^ 

Circumference,  4}^^ 

Weight  per  fathom,  3  pounds  44  ounces. 

No.  4738. 

SAMPLE  FROM  MANILA  COIL  NO.  3. 

Ends  secured  to  cleats  with  belaying  pin  hitches. 

Tensile  strength,  14,900  pounds. 

Parted  1  strand  at  the  cleat. 


No.  4744. 

.  SAMPLE  FROM  MANILA  COIL  NO.  3. 

Ends  secured  to  cleats  by  eye-splices  in  the  ends. 
Gauged  length,  6  feet. 


1 

Applied 

loads. 

In  gauged  length. 

s 

Remarks, 

Elongation. 

Successive 

elongation. 

Sot. 

Founds. 

Inches. 

Inches. 

Inches. 

1,000 

3. 98 

3. 98 

2. 000 

4. 85 

.87 

3, 000 

5. 96 

1.11 

4,000 

6.  90 

.94 

N 

5, 000 

7.  65 

.75 

A  Ann 

C8.  45 

.80 

Immediate  elongation. 

0,  uuu 

\  8.  93 

.48 

After  5  minutes. 

000 

8.  87 

—  .06 

4,  000 

8.78 

—  .09 

3,000 

8. 68 

—  .10 

2,  000 

8.48 

—  .20 

1,000 

8. 03 

—  .45 

5. 70 

Immediate  set. 

5. 20 

Set  after  5  minutes. 

1, 000 

6.  66 

— 1.  37 

2,  000 

7. 28 

4-  .62 

3,000 

7.64 

.  36  ^ 

4,  000 

8. 05 

.41 

6, 000 

8.50 

.45 

6, 000 

8. 78 

.28 

7, 000 

9. 18 

.40 

8,  000 

9.60 

.42 

9,  000 

10. 07 

.47 

10,  000 

10. 58 

.51 

11,000 

11. 10 

..52 

12, 000 

11. 54 

.44 

'Immediate  elongation. 

11.91 

.37 

After  5  minutes. 

11, 000 

11. 86 

—  .05 

10, 000 

11. 78 

—  .08 

9, 000 

11.74 

—  .04 

8, 000 

11,64 

—  .10 

7,000 

11.56 

—  .08 

6,000 

11.52 

—  .04 

5, 000 

11.  38 

—  .14 

4, 000 

11. 21 

—  .17 

3,000 

11. 10 

—  .11 

2,  000 

10.84 

—  .26 

1,000 

10. 50 

—  .34 

8.  43 

Immediate  set. 

8.21 

Set  after  5  minutes. 

i,  6o6 

9. 20 

—1.30 

2,  OBO 

9. 65 

4  .45 

3, 000 

9. 98 

.33 
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No.  4744 — Continued. 


Applied 

loads. 

In  gauged  length. 

Remarks. 

Elongation. 

^‘"uccessive 

elongation. 

Set. 

Ponndg. 

4,000 

5, 000 

6,  000 
•  7, 000 

8,  000 

9,  000 
10, 000 
11,000 
12,  000 

13,  000 
14,000 

14,  750 

Inches. 
10.  26 
10. 50 

10.  74 
10.94 
11. 14 

11.  30 
11.  51 

11.  64 
11.  88 

12.  00 
12. 20 

Inch. 

.28 

.24 

.24 

.20 

.20 

.16 

.21 

.13 

.24 

.12 

.20 

Inches. 

Ten.sile  strength. 

Parted  1  strand  at  the  eye- splice. 


No.  4784. 

SAMPLE  FROM  MANILA  COIL  NO.  3. 

Prepared  with  eye- splices  at  each  end,  then  soaked  in  water  24  hours 
before  testing.  Tested  while  wet. 

Tensile  strength,  17,280  pounds. 

Parted  1  strand  at  the  eye- splice. 


No.  4757. 

SAMPLE  FROM  MANILA  COIL  NO.  3. 

Soaked  in  water  and  tested  wet. 

Ends  secured  with  a  round  turn  and  two  half-hitches. 

Tensile  strength,  21,800  pounds. 

Parted  1  strand  at  the  two  half-hitches. 

This  sample  drew  along  the  hitch  considerably  before  fracture,  and 
was  chafed  in  vicinity  of  the  iilace  where  it  ruptured. 


V 
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MANILA  ROPE. 

Specimens  from  coil  No.  4,  having  the  following  dimensions  and  de¬ 
scription  : 

Three-stranded  rope — 77  yarns  per  strand. 

Lay,  one  turn  in 
Circumference, 

Weight  per  fathom,  6  pounds  9.4  ounces.. 

No.  4737. 

SAMPLE  FROM  MANILA  COIL  NO.  4. 

Ends  secured  to  cleats  with  helaying-piu  hitches. 

Tensile  strength,  25,560  pounds. 

Parted  1  strand  at  the  cleat.  * 

« 

No.  4742. 

SAMPLE  FROM  MANILA  COIL  NO.  4. 

t 

Ends  secured  to  cleats  by  eye-splices  in  the  ends. 

Gauged  length,  6  feet. 


In  gauged  length. 

Elongation. 

Successive 

elongation. 

Set.' 

i 

Inchet. 

Inches. 

Inches. 

3. 53 

3. 53 

4. 40 

.87 

5.  02 

.62 

5.  57 

.55 

6.  07 

.50 

6.  50 

.43 

6.  91 

.41 

7.  32 

.41 

7.  58 

.26 

58.  03 

.45 

^8.  30 

.27 

8. 17 

-.13 

. 1 

8.  07 

—.10 

1 

7.  90 

-.17 

7.  58 

—.32 

7. 10 

— .  48 

5.35  1 

4.83 

5. 82 

— 1.  28 

6. 38 

+  .56 

i 

6.  95 

..57 

7.47 

.52 

7.90 

.43 

8.  30 

.40 

8.  50 

.20 

8.  80 

.30 

8.  98 

.18 

. 

9.  30 

.32 

9.56 

.26 

1 

9.  50 

-.  06 

9.43 

-.07 

. 

9.38 

—.05 

. 

9.26 

-.12 

. 

9  08 

i« 

i 

8*  80 

‘;)8  ! _ 

8. 40 

—.40 

8.  05 

-.35 

6.  45 

6.  35 

6.  90 

—1.15 

7.  35 

+.45 

7.  88 

.53 

8.  25 

.37 

8.  58 

.33 

8.85 

.27 

Applied 

loads. 


Fovnds. 
1,000 
2,  000 

3,  000 

4,  000 

5,  000 

6,  000 

7,  000 

8,  000 

9, 000 

10,  000 

8, 000 
6,  000 
4,000 
2,  000 
1,  000 


1,000 
2,  000 
4, 000 
6,  000 
8,  000 
10,  000 
11,  000 
12,  000 
13, 000 

14,  000 

15,  000 
14,  000 
12,  000 
10.  000 

8;  000 
6, 000 
4, 000 
2,  000 
1,000 


1,000 
2,  000 
4,  000 
6,  000 
8, 000 
10, 000 


Remarks. 


Immediate  elongation. 
After  5  minutes. 


Immediate  set. 

Set  after  5  minutes. 


I iunie»liate  set. 

Set  after  5  minutes. 
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No.  4742 — Gontiniiecl. 


Applied 

loads. 

In  gauged  length. 

Elongation. 

Successive 

elongation. 

Set. 

Remarks. 

'  \ 

Pounds. 

Inches. 

Inch. 

hicfies. 

12, 000 

9.20 

.35 

14, 000 
15,000 

9. 50 

.30 

0 

9. 70 

.20 

16, 000 

9. 80 

.10 

17, 000 

10.05 

.25 

18, 000 

10.  28 

.23 

19,000 

10.47 

.19 

20, 000 

10. 70 

.23 

• 

18, 000 
16, 000 
14,  000 

10.68 
10.  60 
10.50 

— .  02 
— .  08 

-.10 

12,000 

10. 42 

— .  08 

‘ 

10, 000 

10. 38 

-.04 

8, 000 

10.28 

-.10 

% 

6,  000 

9. 98 

-.30 

4,  000 

2, 000 

9. 78 
9.43 

— .  20 
— .  35 

ijooo 

9.  02 

—.41 

8.10 
7.  75 

Immediate  set. 

Set  after  5  minutes. 

1,  000 

8. 05 

— .  97 

2,  000 

8. 38 

+.33 

4, 000 

8.  85 

.47 

6,  900 

9. 15 

.30 

8, 000 

9. 45 

.30 

10, 000 
12,  000 

9.67 

.22 

9. 88 

.21 

14, 000 

10. 13 

.25 

16, 000 

10.40 

.27 

18,  000 

10. 58 

.18 

20,  000 

10. 70 

•  .12 

21, 000 

11.  02 

.32 

Load  released  to  zero,  and  new  stroke  of  the  pis¬ 
ton  taken. 

22, 000 

11. 10 

.08 

23, 000 
24,  000 

11. 32 

.22 

11.46 

.14 

25, 000 
26, 000 

11. 70 

.24 

Tensile  strength. 

Parted  1  strand  at  the  eye- splice, 
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No.  4748. 

SAMPLE  FROM  MANILA  COIL  NO.  4. 

Ends  secured  to  cleats  with  belayiiig-piu  hitches. 
Gauged  length,  6  feet. 


Applicxl 

loads. 

In 

ganged  length. 

Remarks. 

Elongation. 

Succe.ssive 

elongation. 

Set. 

Pounds. 

Inches. 

Inches. 

Inches. 

1,  000 

3.  30 

3.30 

Circumference  6J  inches  full. 

2,000 

4. 13 

.83 

•••••••••••• 

Circumference  6^V  inches. 

3,  000 

4.92 

.79 

Circumference  6  inches. 

4,  000 

5.  58 

.66 

Circumference  5]|  inches. 

5,  000 

6.  23 

.  65 

Circumference  5|  inches. 

6,  000 

6.  72 

.49 

Circumference  5^g  inches. 

7,  000 

7. 17 

.45 

Circumference  5J  inches. 

8,  000 

7.  72 

.55 

Circumference  5}i  inches  full. 

9,  000 

8.  06 

.34 

Circumference  5|  inches  full. 

10,  000 

8.46 

.40 

Circumference  5|  inches;  immediate  elongation. 

8.  68 

.22 

After  5  minutes. 

9,  000 

8.  65 

—  .03 

8,  000 

8.  58 

—  .07 

7,  000 

8.  54 

—  .04 

6,  000 

8.  48 

—  .06 

5,  000 

8.  40 

—  .08 

4,  000 

8.  23 

—  .17 

3,  000 

8. 10 

—  .13 

2,  000 

7.  92 

—  .18 

Circumference  5J^J  inches. 

1,000 

7. 47 

—  .45 

5.  58 

Immediate  set. 

4.  88 

Set  after  5  minutes. 

4.  60 

Set  after  15  hours. 

1,000 

5.57 

— 1. 90 

2,  000 

6. 18 

+  .61 

3. 000 

6.  62 

.44 

4,  000 

6.95 

.33 

S;  000 

7.  38 

.43 

6,  000 

7.55 

.17 

7,  000 

7.  85 

.30 

8,  000 

8.  07 

.22 

. 

9.  000 

8.  27 

.20 

• 

10,  000 

8.  48 

.21 

Immediate  elongation. 

8.  83 

.35 

After  5  minutes. 

9,  000 

8.  80 

—  .03 

8,  000 

8. 76 

—  .04 

7,  000 

8.  68 

—  .08 

6,  000 

8.  63 

-  .05 

. 1  Immediate  recovery. 

8.  50 

—  .13 

. 1  Recovery  after  5  mimites. 

!  Began  to  wet  the  rope. 

6,00a 

8.  50 

0. 

. j  8  minntes  after  wetting  began 

6,000 

8.  62 

+  .12 

. j  15  minntes  after  wetting  began. 

6,000 

8.63 

.01 

. i  32  minutes  after  wetting  began. 

6,  000 

8.  66 

.03 

. 1  IJ  hours  after  wetting  began. 

6,  000 

8.67 

.01 

2J  hours  after  wetting  began. 

6,  000 

8.  65 

—  .02 

3i  hours  after  wetting  began. 

5,000 

8.59 

—  .06 

Suspendetl  wetting  rope. 

4,  000 

8.  56 

—  .03 

•••••••••••• 

3, 000 

8.48 

—  .  08 

: 

2,  000 

8.  33 

—  .15 

- .  _  i 

1,  000 

8.  00 

—  .33 

6.  68 

Immediate  set. 

6.  55 

Set  after  5  minutes. 

1,000 

6.92 

—1.08 

1 

2, 000 

7.  33 

+  .41 

. 

3, 000 

7.64 

.31 

4, 000 

7. 83 

.19 

5, 000 

8.01 

.18 

6,000 

8. 17 

.16 

7,000 

8.  35 

.18 

8,  000 

8.  48 

.13 

9,  000 

8.61 

.13 

t  * 

10, 000 

8.  74 

.13 

. 1  Immediate  elongation. 

8.  92 

.  18 

. :  After  5  minutes. 

9,000 

8.89 

—  .03 

1  • 

8,  000 

8.  87 

—  .02 

' 

7,  000 

8.85 

-  .02 

1 

6,  000 

8.83 

-  .02 

5;  000 

8.  68 

-  .15 

4,000 

8.  60 

-  .08 

3,  000 

8. 52 

—  .08 
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Ko.  4748 — Continued. 


Applied 

loads. 

In  gauged  length. 

• 

Elongation. 

Successive 

elongation. 

Set. 

Kemarks. 

Pounds, 
2, 000 

Inches. 

8.  33/ 

Inches. 

—  .  19 

Inches. 

liooo 

0 

7.  92 

-  .41 

6.  88 

6.  42 

Immediate  set. 

Set  after  5  minutes.  Circumlerence  6".  Re- 

0 

6. 17 

sumed  Avetting  rope. 

After  wetting  30  minutes.  Circumference  6^" 
scant. 

A  ftor  wetting  50  miimtes. 

Wetting  discontinued. 

0 

5.  90 

1,  oco 

2,  000 

3,  000 

6.  50 

—1.42 

6.  98 

+  .48 

.4.2 

.  28 

7.  40 

4,  000 

7.68 

7.  90 

5,  000 

G,  000 

7,  000 

8,  000 

9,  000 

.  22 

8. 17 

.  27 

8.  32 

.  15 

8.  50 

.  18 

8.  72 

.  22 

lOi  000 

8.  93 

.  21 

Circumference  6|"  scant. 

Elongation  after  5  minutes. 

9. 12 

.19 

9,000 

8,  000 

7,  000 
-  6, 000 

5,  000 
•  4, 000 

?,  000 

2,  000 

1,  000 

0 

9.  07 

9.  03 

—  .05 

—  .04 

8.  98 

—  .05 

8.  93 

—  .05 

8.  88 

—  .05 

8.  78 

—  .  10 

8.  57 

—  .  21 

8.  38 

—  .  19 

7.  98 

—  .40 

6.  85 

6.  55 

Immediate  set.  i 

Set  after  5  minutes.  Circumference  6"  full. 

Resumed  wetting  the  rope. 

After  wetting  30  minutes. 

6. 23 

1, 000 

6.  61 

—1.37 

'  Wetting  discontinued. 

2,  000 

3,  000 

7. 17 

+  .56 

.33 

7.  50 

4,  000 

7.  75 

.25 

5,  000 

G,  000 

7,  000 

7.  98 

8. 17 

.23 

.19 

•  •  . . . 

8.35 

.  18 

8^000 

9,000 

8.57 

.22  1 

'  8.78 

.  21 

. 

lo;  000 

9.  00 

.  22 

Immediate  elongation. 

9.  20 

.20 

After  5  minutest 

9,  000 

9. 18 

—  .02 

8,000 

7,  000 

G,  000 

9.10 

—  .08 

9.  05 

—  .05 

8.  97 

—  .08 

8. 92 

—  .  05 

After  5  minutes. 

8.  98 

+  .06 
'  —  .  02 

After  30  minutes. 

8.  96 

After  1  hour. 

6,  000 

5,  000 

4,  000 

3, 000 

2,  000 
1,000 

8.  92 

—  .04 

Load  remained  on  40  hours,  during  which  time 
it  fell  from  6,000  to  4,200  pounds. 

8.  82 

—  .  10 

8.  78 

—  .  04 

8.  73 

—  .  05 

8.  54 

—  .  19 

8.  37 

—  .17 

7.  25 

6. 52 

Immediate  set  Circumference  5^"  scant. 

Set  after  5  minutes.  Removed  from  machine 
and  soaked  30  minutes  in  cold  water. 
Circumference  7^". 

0 

—1.4 

1,000 

2,  000 

3,  000 

1.50 

—6.  87 

3.  37 

+1.87 

1.53 

4.  90 

4,009 

5, 000 

G,  000 

7,  000 

8, 000 
9,000 
10, 000 

6.  03 

1. 13 

6.  80 

.77 

7.  38 

.58 

7. 88 

..50 

8. 27 

.39 

8. 57 

.30 

8.  90 

.33 

Immediate  elongation.  Circumference  5|"  full. 
Elongation  after  5  minutes. 

9.  45 

.  55 

9,  000 

8,  000 

9.42 

—  .03 

9. 37 

—  .05 

• 

7,  000 

9.  30 

—  .07 

6,  000 

9.  23 

—  .07 

Immediate  recovery. 

Recovery  after  5  minutes. 

Recovery  after  10  minutes. 

9. 17 

—  .  06 

9. 17 

0. 
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Ko.  4748 — Continued. 


In  gauged  length. 

^longation. 

Successive 

elongation. 

Set. 

Inches. 

9. 14 

9.  07 

8. 90 

8.  72 

Inches. 

—  .03 

Indies. 

—  .  07 

—  .17 

—  .  18 

8.40 

—  .32 

6.  82 
6.46 

6.  83 

—1.  57 

7.  33 

7.  64 

8.  00 

4-  .  50 

.31 

.  36 

8.  30 

8.  58 

8. 80 

.  30 

.28 

.22 

9.  00 

9. 14 

.20 

.  14 

2,40 

9.71 

9.  89 

.  26 

.31 

,18 

10.  06 

.  17 

10. 16 

.  10 

10.  30 

.14 

10.  50 
10.  49 

.20 

—  .01 

10. 46 

—  .03 

10.41 

—  .05 

10.  35 

—  .06 

10.  30 

\  —  .05 

10. 15 

—  .  15 

10.  07 

—  .08 

10.  00 

'  —  .  07 

9. 93 

—  .07 

8.  70 
8.24 

Applied 

loads. 


Pounds. 
5, 000 
4,000 
3, 000 
2,  000 
1,000 


1,000 
2,  000 
3,000 
4,000 
5.000 
6,  000 

7,  000 

8,  000 

9,  000 

10,  000 


9,  000 
8, 000 
7,  000 
6,000 
5, 000 
4,000 
3,  000 
2,000 
1,  000 


Remarks. 


Immediate  set.  Circumference, 
Set  after  5  minutes. 


Immediate  elongation. 

After  5  minutes. 

After  13  minutes. 

After  38  minutes. 

After  1  hour  and  10  mimites. 
After  2  hours  and  30  minutes. 
After  3  hours  and  40  minutes. 


Immediate  set. 

Set  after  5  minutes. 


H.  Ex.  161—49 
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Rope  removed  from  machine.  Test  resumed  after  rope  had  been 
tlioroughly  dried,  and  then  soaked  dn  water  18  hours.  Interval  be¬ 
tween  tests,  5  days. 

The  gauged  length  after  soaking  was  5  feet  6.10  inches,  or  5*90  inches 
less  than  when  originally  laid  oh*  on  the  new  rope,  and  1414  inches 
shorter  than  when  the  set  was  last  taken. 

Elongations  measured  on  original' gauged  length. 


Applied 

loads. 

In  gauged  length. 

Remarks. 

Elongation. 

Successive 

elongation. 

Set. 

Founds. 

Inches. 

Inches. 

Inches. 

500 

—2. 95 

+2.  95 

1,  000 

—  .  50 

+2.  45 

1,500 

+1.12 

1.62 

2,  000 

2.40 

1.  28 

2,500 

3.  22 

.82 

3,  000 

3.  95 

.73 

4,  000 

5.  05 

1.10 

• 

5,  000 

6.07 

1.02 

6,  000 

6.58 

.51 

-  , 

7,000 

7.  05 

.47 

• 

8,  000 

7.  45 

.40 

. 

9,  000 

7.  80 

'.35 

I- 

10,  000 

8. 10 

,  .30 

0-..^ 

11,  000 

8.  33 

.23 

12,  000 

8.  80 

.47 

13,  000 

8.  95 

.15 

14,P00 

9. 17 

.22 

/ 

15,  000 

9.  30 

.13 

Tnmiediate  elongation. 

9.  80 

.  50 

AftPT  .5  miTmtes.  ^ 

10. 15 

.35 

After  10  TTihintp.si. 

10.  30 

.  15 

Aftei’ 1.5  iniTiTites. 

10.  50 

.20 

A  ftpr  2.5  niiTintea. 

10.  89 

.39 

A  fter  .50  miTiiite.ei 

11.  30 

.  41 

After  1  hour  mul  .50  miTnites. 

10,  000 

11.07 

-  .23 

5,  000 

10.  92 

—  .15 

1,000 

10.  40 

—  .52 

•  9.30 

Immediate  set. 

8.  50 

Set  after  5  minutes. 

3. 00 

Set  after  6  days.  Rope  damp  inside;  outside  is 

dry.  . 

1, 000 

7.  40 

—3. 00 

Test  resumed  with  damp  rope,  using  the  same 

gauged  length  as  before. 

2,000 

8.20 

+  .80 

3,000 

8.90 

.70 

4,000 

9.  35 

.45 

5,  000 

9.  73 

.38 

• 

6,  000 

10.  00 

.27 

7.  000 

10.30 

.30 

8,  000 

10.  58 

.28 

9,  000 

10.  80 

.22 

10,  000 

10.  97 

.17 

5,  000 

10770 

'  —  .27 

- 

1,  000 

10.  05 

—  .65 

9. 00 

1,  000 

9.  35 

—  .70 

2,  000 

9.  68 

+  .33 

3,  000 

10.  00 

.32 

4,  000 

10. 14 

.14 

5, 000 

10.  35 

.21 

6,000 

10.  54 

.19 

7,000 

10.  70 

.16 

8,  000 

10.  82  ' 

.12 

9,  000 

10.91 

.09 

..  4 

10,  000 

11.  05 

.14 

5,000  ; 

10.  77 

—  .28 

Immediate  elongation. 

10,  75 

—  .02 

Affer  .5  minutes- 

7,000 

10.  82 

+  .07 

8,  000 

10.  95 

.13 

9,  000 

11.07 

.12 

10,  000 

11.13 

.06 

11,  000 

11.  25  , 

.12 

12,  000 

11.  34 

.09 

13,  000 

11.45 

.11 

14,  000 

11.64 

.19 

15,  000 

11.  75 

.11 

16, 000 

11. 82 

.07 

17,  000 

12.  03 

.21 

18,  000 

.12. 10 

.07 

CORDAGE. 


771 


Applied 

loads. 

In  ganged  length. 

Kemarks. 

Elongation. 

Successive 

elongation. 

Set. 

Founds. 
19, 000 
20, 000 
21,  000 
22,  000 

23,  000 

24,  000 
25. 000 
26,  000 
30, 000 
31,  850 

Inches. 

12. 22 
12. 35 
12. 44 
12.  53 
12.  60 
12.68 
12.  75 

12.  85 

13.  96 

Inch. 

.12 

.13 

.09 

.09 

.07 

.08 

.07 

.10 

.21 

Inch. 

• 

Tensile  strength. 

Parted  one  strand  at  the  eye-spMce. 


,  No.  4748ct. 

The  long  end  of  this  fractured  specimen  was  prepared  with  eye- 
splices  in  the  ends. 

The  eyes  and  splices  were  wet,  leaving  a  dry  section*  between,  which 
was  feet  long. 

Tensile  strength,  30,800  i)oiinds. 

Parted  one  strand  near  the  splice,  at  the  end  of  the  dry  section. 
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No.  4785. 

SAMPLE  EEOM  MANILA  COIL  NO.  4. 

Soaked  in  water  18  hours  before  testing. 

Present  circumference,  inches. 

Seciiiied  by  eye-splices  in  the  ends. 

Gauged  length,  6  feet. 


Applied 

loads. 

In 

gauged  length. 

Elongation. 

Successive 

elongation. 

Set. 

Kemarks. 

Pounds. 

500 

Inches. 

1. 90 

5.  64 

Inches. 

1. 90 

Inches. 

1,000 

1,500 

2,  000 

3.  74 

8.  00 

9.  70 

2.  36 

1.70 

2,  500 

11.  03 

•  1. 33 

Circumference,  6|".  ' 

3,  000 

12. 18 
13. 15- 
13. 84 

1.15 

3,  500 

.  97 

4,  000 

5,  000 

.  69 

14.  94 

1. 10 

6,  000 

5,  000 

4,  000 

15.87 
15.  84 

.93 

—  .03 

15.  70 

—  .14 

3,000 

2,000 

1,  000 

15.  52 

—  .18 

15. 13 

—  .39 

14.  50 

—  .63 

11.  90 
11.  73 

Immediate  set. 

Set  after  5  minutes. 

1.  000 

12  15 

2.  35 

2,  000 
3,000 

4,  000 

5,  000 

6,  000 
7,000 

8,  000 

9,  000 

13. 10 

-f  .  95 
.  92 

14.  02 

14.  83 

.81 

15.  50 

.67 

16.  07 

.  57 

Circumference,  6p'. 

16.  66 

.  59 

17. 10 

.44 

17.  55 

.  45 

10,  000 

17.  79 

.24 

11, 000, 
12,  000 
13,  000 

18. 17 

.38 

■ 

18.  50 

.33 

18.88 
19.  00 

.  38 

• 

14,  000 
15, 000 
10,  000 

5,  000 

.  12 

W.37 
19. 12 

.  37 

—  .  25 

18.  70 

—  .42 

i,  000 

17.  68 

—1.02 

15.  75 
15.35 

Immediate  set.  •Circumference,  6p'. 

Set  after  5  minutes. 

5,000 
10,  000 

15,  000 

16,  000 
17, 000 
18,  000 
19,  000 

17.  60 

.  08 

18.  60 

+1.00 

.80 

19.  40 

19.  70 

.  30 

19.  90 

.  20 

20. 10 

.20 

20.  40 

.30 

20,  000 
21,  000 
22,  000 

20.  67 

.  27 

20.  78 

.  11 

20.  93 

.  15 

23  000 

21.05 

.12 

24,000 
25,  000  - 

21.30 

.25 

21.40 

.  10 

26,  000 

27,  000 

28.  000 

29,  000 

30,  000 
36,  250 

tel.  55 

.15 

21.80 

.  25 

21.  95 

.  15 

22. 10 

.15 

22.  23 

.13 

Tensile  strength. 

Parted  1  strand  at  the  eye-splice. 
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TENSILE  TESTS  OF  STEJNDS  AND  TARNS  FROM'  HEMP  AND  MANILA 

COILS. 

STRANDS  FROM  HEMP  COILS. 


No.  of 
test. 


4760 

4761 

4762 

4763 

4764 

4765 

4766 

4767 

4768 

4769- 

4770 

4771 


No.  of 
coil. 


Yarns  per 
strand. 


22 


50 


98 


Tensile  strength. 


Total. 

Aggregate. 

Pounds. 

Pounds. 

724 

) 

870 

V  2, 689 

1,095 

2,  640 

2,  910 

3,  390 

1  8, 940 

4,  830 

6,  330 

1  17, 570 

6,  410 

12,  350 
10,  500 
10,  380 

1  33, 230 

Location  of  fracture. 


At  middle. 

Do. 

Do. 

At  cleat. 

At  middle. 

Do. 

8"  from  cleat. 
At  cleat. 

Do. 

At  cleat. 

Do. 

Near  the  cledtt. 


YARNS  FROM  HEMP  COILS. 


No.  of 
test. 


4801 

4802 

4803 

4804 

4805 

4806 

4807 

4808 

4809 

4810 

4811 
4^12^ 

4813 

4814 

4815 


No.  of 
coil. 

Yarns  per 
strand. 

1 

7 

2 

22 

3 

50 

4 

98 

4 

98 

Tensile  strength. 

Total. 

Mean. 

Pounds. 

Pounds. 

171 

204 

>  168 

130 

) 

176 

) 

214 

}  186 

167 

5 

175 

> 

138 

^  162 

174 

218 

> 

164 

>  207 

240 

5 

124 

> 

94 

>  124 

154 

) 

-  Remarks. 


Tested  wet. 


STRANDS  FROM  MANILA  COILS. 


No.  of 
test. 

No.  of 
coil. 

Yarns 

per 

strand. 

Tensile  strength. 

Location  of  fracture. 

Total. 

Aggregate. 

Pounds. 

Pounds. 

4772 

1 

7 

1, 115 

At  cleat. 

4773 

1, 135 

V  3, 420 

Do. 

4774 

1, 170 

Do. 

4775 

2 

18 

3i  380 

At  middle. 

4776 

3,  245 

>  9,185 

At  cleat. 

4777 

2,  560 

At  middle. 

4778 

3 

39 

G,  890 

Do. 

4779 

6,  640 

V  19, 940 

Do. 

4780 

6,  410 

Do. 

4781 

4 

76 

lO;  510 

Do. 

4782 

76 

11,  370 

S  31, 080 

Do. 

4783 

77 

9,  200 

Do. 
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YAP.NS  FROM  MANILA  COILS. 

» 


No.  of 
test. 

No.  of 
coil. 

Yarns 

l)er 

strand. 

Tensile  strength. 

Remarks. 

Total. 

Mean. 

]*ounds. 

Pounds. 

4816 

1 

7 

156) 

4817 

142  > 

145 

Very  little  twist  in  these  yarns. 

4818 

137  ) 

4828 

4829 

1 

7 

164  ^ 
120  3 

142 

Hard  twisted. 

4819 

2 

18 

196) 

4820  j 

248  > 

234 

4821  * 

257  ) 

4822 

3 

39 

253) 

4823 

168  > 

234 

- 

4824 

280  ) 

4830 

3 

39 

310) 

4831 

95  V 

228 

d'e-ited  wet.  ^ 

4832 

280  S 

• 

4825 

4 

76  ■ 

210) 

4826 

77 

202  } 

227 

-  t 

4827 

. JL 

77 

268  ) 

_ _ i 

Note. — Strands  from  coils  No.  1,  hemp  and  mani'a,  were  from  pieces  of  rope  which  had  not  been 
previously  tested;  all  other  strands  were  from  ropes  previoinsly  tested,  but  which  did  not  show  evi¬ 
dence  of  injury. 


1 


% 


-N 


I 


f 
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MANILA  ROPE  MANUFACTURED  AT  THE  BOSTON  NAVY-YARD. 

Tbree-stranded  rope,  fifty-eight  yarns  per  strand. 

Lay,  one  turn  in  3^'^ 

Circumference, 

[See  Report  qt  Tests,  1885,  p.  1110,  No.  1034,  for  earlier  test.] 

'  .  No.  4788. 

\  ^ 

\  Eyes  spliced  in  each  end. 

•  Gauged  length,  6  feet.  ' 


Applied 

loads. 

In  gauged  length. 

Elongation. 

Successive 

elongation. 

Set. 

Remarks. 

'Pounds; 

Inches. 

Inches. 

Inches. 

1,000 

•  3.15 

3. 15 

s 

2,000 

4. 40 

1.25 

s . 

% 

3, 000 

5.70  • 

1.30 

4, 000 

6. 70 

1.  00 

5,000 

7. 67 

.97 

• 

4,000 

1,  000 

7.63 

6.  90 

—.04 
— .  73 

4.  75 

• 

1,  000 

5. 83 

— 1.  07 

4,000 

7. 45 

+1.  62 

5,  000 

7.  87 

.42 

6, 000 

8.42 

.55 

7,  000 

9. 10 

.68 

8, 000 

9. 72 

.62 

9,  000 

10.  27 

.55 

10, 000 

10.  93 

.66 

1  ^ 

8,  000 

10.  80 
10. 92 

— .  13 
+.12 
—.24 

0. 

After  4  minutes. 

5, 000 

10. 68 
10.  68 

% 

After  3  minutes. 

1,000 

9.70 

— .  98 

8.60 

1,000 

9.00 

— .  70 

. . . 

5,000 

10. 10 

+  1. 10 

10, 000 

11.15 

1.  05 

11, 000 
12, 000 

11. 40 

.25 

11.78 

.38 

13, 000 
13,  820 

12. 10 

.32 

Tensile  strength. 

Parted  1  strand  at  the  splice.  ,  - 

No.  4789. 

I  •  -  ■ 

FROM  SAME  PIECE  OF  ROPE  AS  NO.  4788. 

Eye- Splice  in  each  end.  ^ 

The  eyes  and  splices  were  soaked  in  water  3^  hours  and  tested  while 
wet.  The  middle  section,  4  feet  long,  was  not  wet. 

Tensile  strength,  18,700  jiounds. 

Parted  1  strand  at  middle  of  the  dry  section. 
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No.  4790. 

Eye- splice  in  eacli  end. 

Tensile  strength,  10,240  pounds. 

Parted  1  strand  at  the  eye-splice. 

Two  samples  from  same  piece  of  manila  rope. 

Three- stranded  rope,  thirty  yarns  i)er  strand. 

Lay,  one  turn  in 

Circumference,  ^ 

No.  4791. 

Eyes  spliced  in  ends.  The  eyes  and  splices  were  soaked  in  water  and 
tested  while  wet. 

The  middle  section,  5^  feet  long,  was  dry. 

Tensile  strength,  10,480  pounds. 

Parted  one  strand  at  the  end  of  the  dry  section. 

Two  samples  from  same  piece  of  manila  rope. 

Three-stranded  rope,  thirty  yarns  per  strand. 

Lay,  one  turn  in  3J'^ 

Circumference,  3|".  • 

.  • 

No.  4792. 

Eye-splice  in  each  end. 

Tensile  strength,  23,450  jjounds. 

Parted  1  strand  14' '  from  the  eye- splice. 

Two  samples  from  same  piece  of  Russia  hemp  rope. 

Three-stranded  rope,  seventy  yarns  per  strand. 

Lay,  one  turn  in  4J". 

Circumferehce,  4|f". 

No.  4793. 

Eyes  spliced  in  ends.  The  eyes  and  splices  were  soaked  in  water  and 
tested  while  wet. 

The  middle  section,  5J  feet  long,  was  dry. 

Tensile  strength,  20,050  imunds. 

Parted  1  strand  at  the  eye-sjdice. 

Two  samples  from  same  piece  of  Russia  hemp  rope. 

Three-stranded  rope,  seventy  yarns  per  strand. 

Lay,  one  turn  in  4J".  ^ 

Circumference,  4^", 


No.  4794. 


Eye- splice  in  each  end. 

Tensile  strength,  10,270  pounds. 

Parted  2  strands  at  the  eye-s>plice. 

Two  samples  from  same  piece  of  Russia  hemp  rope.  (See  Report  of 
Tests,  1885,  j^age  1112,  No.  1042,  for  earlier  test.) 

Three- stranded  rope,  thirty-two  yarns  per  strand. 

Lay,  one  turn  in  3J". 

Circumference,  3J", 
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Ko.  4795. 

Eye  splice  in  each  end.  Th^  eyes  and  splices  soaked  in  water  and 
tested  while  wet. 

The  middle  section,  7  feet  long,  was  dry. 

Tensile  strength,  11,380  pounds. 

Square  break  at  middle  of  the  dry  section. 

Two  samples  from  same  piece  of  Itussia  hemp  rope.  (See  Report  of 
Tests,  1885,  page  1112,  No.  1042,  for  earlier  test.) 

Three- stranded  rope,  thirty-two  yarns  per  strand. 

Lay,  one  turn  in 

Circumference,  3J''. 

No.  4747. 

A  strap  composed  of  206  yarns  of  manila,  taken  from  a  lot  of  rope 
tested  for  the  light  house  inspector,  third  district. 

Total  length  of  strap,  24^  feet,  or  when  double,  12^  feet. 

The  yarns  were  laid  straight,  and  held  in  place  with  service  of  same 
kind  of  yarns. 

Tested  over  cleats;  thus  the  two  parts  of  the  strap  were  strained  at 
the  same  time,  in  all  412  yarns. 

A  gauged  length  of  6  feet  on  each  part  established. 


Total 

l^ad. 

Elongation,  part  A. 

Elongation,  partB. 

Total. 

Succes¬ 

sive. 

Total. 

Succes¬ 

sive. 

Remarks. 

Pounds. 

Inches. 

Inches. 

Inches. 

Inches. 

• 

4,000 

1.20 

1.20 

1.00 

*  1.00 

8, 000- 

1.50 

.10 

1.15 

.15 

12,  000 

1.45 

.15 

1.25 

.10 

16, 000 

1.60 

.15 

1.35 

.10 

12, 000 

1.55 

—  .05 

1.  37 

.02 

8,  000 

1.53 

—  .02 

1.35 

—  .02 

4,  000 

1.42 

—  .11 

1.28 

—  .07 

16, 000 

1.60 

-t-  .18 

1.42 

-f  .14 

20,  000 

1.68 

.08 

1.48 

.06 

Load  released  and  strap  hauled  around  one  quarter  way ;  the  places  which  were  over  the  cleats 

23,  300 

. 

are  now  midway  between  them. 

•  The  strap  parted  in  vicinity  of  places  which  were  over  the  cleats  be¬ 
fore  hauling  around. 
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TABULATION  OF  TESTS  OF  HEMP  AND  MANILA  POPE,  SHOWING 
STRENGTH  OF  PLAIN  ROPE  AND  HITCHES,  KNOTS,  AND  SPLICES. 

'  Tarred  Hemp  Eopi;,  Coil  No.  1. 

Three  stranded  ro])e,  seven  yarns  per  strand. 

Lay,  one  turn  in  1/^3. 

Circumference,  l'^8.  Weight  per  fathom,  10.4  ounces. 


No.  of 
test. 

Hitches,  knots,  or  splices  used. 

Elonga¬ 
tion  in 
6  feet. 

4712 

Belavinp’-pin  hitches . . 

Inches. 

469G 

9. 70 

4fi97 

. do . . 

10.  50 

4698 

. do . 

* 

11. 17 

4699 

. do . 

10.58 

4700 

Bowline  at  one  end,  'oelaying-pin 
hitch  at  other. 

Bowlineatone  end,  helaying-pin 
hitch  at  other. 

Mooring  hitch  at  one  end,  belay- 
ing-pin  hitch  at  other. 

Clove  hitch  at  one  end, belay ing- 
pin  hitch  at  other. 

Clove  hitch  and  two  half  hitches 

4701 

4702 

4703 

4704 

4705 

at  one  end,  belaying-pin  hitch 
at  other. 

Two  half  hitches  atone  end,  be- 

4711 

laying-pin  hitch  at  other. 

Timber  hitch  at  one  end,  belay¬ 
ing-pin  hitch  at  other. 

Eye-splice  at  one  end,  belaying- 
pin  hitch  at  other. 

Belaying-pin  hitches  at  ends, 
short  splice  at  middle. 

Eye  splices  at  ends,  short  splice 
at  middle. 

Belaying-pin  hitches  at  ends, 
square  knot  at  middle. 

. do . 

4887 

4888 

4787 

4706 

4708 

4707 

Belaying-pin  hitches  at  ends, 
square  knot  at  middle,  with 
ends  stopped  back. 

Belaying-pin  hitches  at  ends, 
single  Garrick  bend  at  the 
middle  with  ends  stopped. 

Belaying-pin  hitches  at  ends, 
double  Garrick  bend  at  the 
middle. 

4709 

4710 

Tensile 

strength. 

Location  of  frac¬ 
ture. 

Remarks. 

Pounds. 

2,  570 

At  cleat . 

2, 200 

18"  from  cleat . 

V 

1, 940 

At  middle . 

Wet  during  the 
test. 

2, 230. 

At  cleat . 

Wet  with  warm 

9 

water. 

2,  300 

—  do . 

Soaked  2  hours 
in  water. 

2,  235 

At  bowline  knot. . 

- 

2,  365 

- do . 

2, 140 

At  mooring  hitch. 

800 

CloA^e  hitch  un- 

• 

rolled. 

2,  490 

At  clove  hitch.... 

2,190 

18"  from  hitch. . . . 

1,  965 

At  timber  hitch. . . 

1,820 

At  eye-splice . 

2,490 

At  the  cleat . 

1,  960 

At  short^splice  . . . 

Soaked  i  2^  days 
in  water. 

1,  665 

At  knot . 

1,548 

_ do . 

2,  205 

_ do . 

.  2, 158 

10"  outside  the 
bend. 

2,  010 

At  bend . . 
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Tarred  Hemp  Eope,  Coil  No.  2. 

Three-stranded  rope,  twenty-two  yarns  per  strand. 

Lay,  one  turn  in  2".7. 

Circumference,  3", 2,  Weight  per  fathom  1  T)ound  15f  ounces. 


No.  of 
te.st. 

Hitches,  knots,  or  splices  used. 

Elonga¬ 
tion  in 

6  feet. 

4717 

4714 

Belaying-pin  hitches  at  ends - 

Belaying-pin  hitches  at  ends. 

Inches. 

4716 

square  knot  at  middle. 

_ _ do . 

4715 

Belaying-pin  hitches  at  ends, 

square  knot,  at  middle,  with 
ends  stopped. 

4718 

Belaying-pin  hitches  at  ends, 

4719 

square  knot  at  middle,^  wet 
with  hot  water. 

. do . . 

4886 

Belaying-pin  hitches  at  ends. 

short  splige  at  middle. 

4720 

Belaying-ijin  hitch  at  one  end. 

. . 

4745 

4786 

4752 

eye-splice  at  other  end. 

Eye-splice  in  each  end*. . 

. do . . . 

10.  33 

Round  turn  and  twohalf  hitches 

4753 

at  each  end. 

_ flo . . . . 

• 

“V. 

Tensile 

strength. 

Location  of  frac¬ 
ture. 

Remarks. 

Pounds. 
6, 560 

At  cleat . 

4, 260 

At  knot . 

4,  885 

— do . r . 

6,  470 

At  cleat . 

4,  850 

At  knot . 

3,  340 

_ do . 

6,  810 

At  cleat . 

6,  670 

At  eye-splice . 

- 

6,  320 

. do . 

6,  050 

. do . 

Soaked  in  water* 

7,  780 

At  hitches . 

2^  days. 

7, 150 

Between  hitches 

and  cleat. 

Tarred  Hemp  Rope,  Coil  No.  3. 

Three- stranded  rope,  fifty  yarns  per  strand. 

Lay,  one  turn  in  3%". 

Circumference,  Weight  per  fathom,  4  pounds  9  ounces. 


No.  of 
test. 

Hitches,  knots,  or  splices  used. 

4721 

Belaying-pin  hitches  at  ends: . . . 

4722 

Belaying-pin  hitches  at  ends, 
square  knot  at  middle. 

4723 

Belaying-pin  hitches  at  ends, 
single  Garrick  bend  at  middle, 
with  ends  stopped. 

4884 

Belaying-pin  hitches  at  ends, 
short  splice  at  middle. 

4750 

Belaying-pin  hitch  at  one  end, 
bowline  at  other  end. 

4883 

Belaying-pin  hitch  at  one  end, 

~  eye-splice  at  other  end. 

4751 

Beiaying-pin  hitch  at  one  end, 
round  turn  and  two  half 
hitches  at  other  end. 

4743 

Eye-splice  in  each  end . 

4 

Elonga¬ 
tion  in 
C  feet. 


Inches. 


10.  58 


Tensile 

strength. 

Location  of 
fracture. 

Pounds. 
13, 980 
11,  470 

At  cleat . 

At  knot . 

15,  800 

At  cleat . 

Ik 

14, 100 

9, 180 

. do . 

At  bowline . 

15,  680 

At  cleat . 

14, 500 

. do . 

16, 900 

At  eye-splice . 

Remarks. 
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Tarred  Hemp  Hope,  Coil  J^o.  4. 

Three-stranded  rope,  ninety-eight  yarns  per  strand. 

Lay,  one  turn  in  • 

Circumference,  Weight  per  fathom,  9  pounds  6  ounces. 


No.  of 
test. 

Hitclies,  knots,  or  splices  used. 

Elonga¬ 
tion  in 
6  feet. 

Tensile 

strength. 

Location  of 
fracture. 

Remarks. 

4727 

4724 

4725 

4726 

4885 

4749 

4748 

4741 

« 

Belaying-pin  bitches  at  ends _ 

. do . 

Inches. 
10.  68 

Pounds. 
21,  680 

19,  800 
17, 400 

20,  050 

21, 180 

16,  250 

18, 950 

23,  000 

At  cleat . 

. . .  .do . 

- 

Belaying-pin  hitches  at  ends, 
square  knot  at  middle. 

Belaying-pin  hitches  at  ends, 
single  Garrick  bend  at  middle 
with  ends  stopped. 

Belaying-pin  hitches  at  ends, 
short  splice  at  middle. 

Belaying-pin  hitch  at  one  end, 
bowline  at  other  end. 

.  Belaying-pin  hitch  at  one  end, 
eye  splice  at  other  end. 

Ej'e-splice  in  each  end. 

10. 20 

At  knot . 

At  bend . 

At  cleat . 

At  bowline . 

At  eye-splice . 

....do*: . 

_ t _ 

Manila  Eope,  Coil  No.  1. 

Three-stranded  rope,  seven  yarns  per  strand. 

Lay,  one  turn  in  l^'.GG. 

Circumference,  l.'^50.  Weight  per  fathom,  G.63  ounces. 


No.  of 
test. 

Hitches,  knots,  or  splices  used. 

Elonga¬ 
tion  in 
6  feet. 

Tensile 

strength. 

Location  of  frac¬ 
ture. 

Remarks. 

4740 

4736 

4732 

Belaying-pin  hitches  at  ends _ 

Belaying-pin  hitches  at  ends, 
short  splice  at  middle. 
Eye-splice  in  each  end . 

Inches. 

Pounds. 
2,  270 

2,  210 

2, 240 

At  cleat . 

At  splice . 

At  cleat . 

Manila  Rope,  Coil  No.  2. 

* 

Three- stranded  rope,  eighteen  yarns  per  strand. 

Lay,  one  turn  in  2|^'. 

Circumference,  2J^'.  Weight  per  fathom,  1  j)ound  7  ounces. 


No.  of 
test. 

Hitches,  knots,  or  splices  used. 

Elonga¬ 
tion  in 
6  feet. 

Tensile 

strength. 

Location  of  frac- 
%  ture. 

Remarks. 

4739 

4735 

4731 

4746 

4758 

4759 

Belaying-pin  hitches  at  ends _ 

Belaying-pin  hitches  at  ends, 
short  splice  at  middle. 

Eye-splice  in  each  end . . 

. do . 

Round  turn  and  two  half  hitches 
at  each  end. 

. do . . ....... _ 

Inches. 

12. 38 

Pounds. 
6,  250 

6,  720 

7,  780 
7,000 

6, 120 

8, 500 

At  cleat . 

....do . 

- do . 

3  feet  from  eye- 
splice. 

At  the  hitch . 

_ do . 

Tested  wet. 
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Manila  Rope,  Coil  No.  3. 

Three-stranded  rope,  thirty-nine  yarns  per  strand. 

Lay,  one  turn  in  4''. 

Circumference,  Weight  per  fathom,  3  pounds  ounces. 


N 


No.  of 
test. 

Hitches,  knots,  or  splices  used. 

Elonga¬ 
tion  in 

6  feet. 

Tensile 

strength. 

Location  of  frac¬ 
ture. 

Remarks. 

4738 

4734 

4730 

4744 

4784 

4756 

4757 

Belaying-pin  hitches  at  ends. . . 
Belaying-pin  hitches  at  ends, 
short  splice  at  middle. 

Eye-splice  in  each  end . 

. do . 

. do . 

Inches. 

12.  20 

Pounds. 
14, 900 
14, 850 

14, 550 
14, 750 
17,  280 

14, 750 

21, 800 

At  the  cleat . 

At  the  splice . 

At  the  cleat . 

At  the  eye-splice  . 
_ do _ r. . 

Soaked  in  water 
24  hours. 

Tested  wet. 

Round  turn  and  two  half 
hitches  at  each  end. 

. .’do . . 

.  ...... 

At  the  hitches. . . . 

_ _ do . 

Manila  Rope,  Coil  No.  4. 

Three-stranded  rope,  seventy-seven  yarns  per  strand. 

Lay,  one  turn  in  5J". 

Circumference  Weight  per  fathom,  6  pounds  9.4  ounces. 


No.  of 
test. 

1 

Hitches,  knots,  or  splices  used. 

Elonga¬ 
tion  in 
6  feet. 

Tensile 

strength. 

4737 

4733 

Belaving-pin  hitches  at  ends. . . 
Belaying-pin  hitches  at  ends, 

Inches. 

Pounds. 

25,  560 

26,  400 

4755 

short  splice  at  middle. 
Belaying-pin  hitches  at  ends. 

15, 400 

4754 

buntline  bend  at  middle. 
Belaying-pin  hitch  at  one  end. 

17, 560 

4729 

4742 

bowline  at  other  end . 
Eye-i^lice  in  each  end . 

11.  70 

27, 800 
26, 000 
31, 850 

4748 

. . do . 

13. 06 

4748a 

_ do . .  . 

30, 800 

86, 250 

4785 

. do . 

22. 23 

t 

• 

• 

Location  of  frac¬ 
ture. 

Remarks. 

At  the  cleat . 

At  the  splice . 

A  t  the  bend ... 

At  the  bowline  . . . 

A  t  tb  R  cl  ea  t . 

- 

At  the  eye-splice  . 
....  do . 

Wet  during  the 
test. 

Eye-splices  wet, 
remainder  o  f 
rope  dry. 

Soaked  in  water 
18  hours. 

Near  eye-splice  at 
end  of  dry  sec¬ 
tion. 

At  the  eye-splice  . 

TABULATION  OF  MANILA  AND  RUSSIA  HEMP  ROPE,  MANUFACTURED  AT  BOSTON  NAVY-YARD. 

[Sectired  to  cleats  by  eye-splices  in  ends.] 
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jd 

oS 

•rH 

rtj 

tn 

d 


c 


4a 


00  Oi 
00  00 

t- 


O  •H  d  CO  H*  iO 
C5  05  O  05  05  O 
l>  l>  t'- 


O 

0? 

bJO 

P 

•  p— I 

c5 

4-3 

P 

o 

4-3 

•  1-^ 

Pi 

<!> 

4-3 

m 

<D 

44> 

<D 

ft 

•rH 

$  «2 
O  o 

Oi  Q, 

a  s 

O  a;) 
P3  ^ 

4-3  eg 

P^ 

5;  'iJ 

PI  -P 

4-3  ... 


o 

eg 

<D 


OQ 


<D 

4-3 

<D 

ft 

(D 

^/3 

O 

•  p— I 

'E 

CO 

o 

Pi 

H 


CO 

Pi 

P 

OpJ 


/ 


a 


0^  (35 

ged 

ftPi 

p  S 

rP 
Pi  ^ 

ft4^ 

CO  ^ 
<35  44) 

P  ^ 

Pi -2 

^  'ft 

eg  P 

ft  ^ 

S  cs 

•g  ^ 

eg  ft 

go 

”  eg 

ftH  O 

®  ft-l 
OQ  P 

O  <35 

I  a 

©  m 

^  P 

ec 


bJD 
O  P 

^  s 

.  so 

P  o 

•l-H  ft 

CO  g 

(35  P 
(35  •'“I 

•Pl  1© 

f  O 

35  4-3 

P 

Pi  o 

433  ^ 

-"1g 

CO 

O 

o 

o 


ft 

o 


Pi 

o 

ft 

eg  ' , , 

^rP 
O  't3 

ft 

ft  P 

o 

35  35 

"o 

{3*5^ 

35  35 

Pi  ft 

P'  o 

ft 

^  O 
o 

©  o 

bJD'-ft 

o  9 
ft  «2 

§  b 

»2'S 

05  P 

bJD 


O 

433 

00 

© 

ft 

© 


eg 

ft 

rv 

biO 

P 


CO 
©  4-3 
OQ 
I  © 
4-3 

ft-( 

o 


a 

eg 

CO 


4ft 

© 


© 

g 


09 

.14 

d 

a 

® 

p 


m 

<o 


<D 

> 

td 

nd 

■  ® 

•  rH 

u 

n:5 

d 

aJ 

% 

d 

® 

30 

'd 

cS 

p 


o 

p 


•d 

® 

+3 

»-( 

d 

ft 


43 

bo 

d 

® 

»— H 

® 

rd 

•H? 

<4h 

o 

(D 

r-4 


© 

o 

►rH 

rft 

P4 


<© 

•d 

4^ 

43 


43 

d 

d'^  d- 

(-(  (H 
4j  4> 

®  '  (D 


Or 


®  rd 

d  a 

o;) 

to 


CO 

•ts  o  o  o  o 
pH  to  00  d  o 

s  rH  CO  O  to 

C  to  T^r  tH  cT 
rH  tH  ^ 


d 

o 


u 

o 

05 

C5 


Lay,  one 
turn 
in,— 

Co 

^  wilocwl^wM 
»<  CO  CO  CO  ^ 

Yarns 

per 

strand. 

€D  «0  !>• 

05 

CO  CO  CO  CO 

d 

C3 

«  ^ 

•  4^ 

Xfl 

a§ 

§  g 
2  S 

Oc® 


c:> 


O 

O 

-r! 

d 

••ft 

M 


d  o  o 

.’d'd-  dH-d 


g  •  2  : 

“  •  05  • 

:p  ; 

Cift  . 

C  4a 

ic  CO 

CO  C^  CO  CO 

d  d  d  d 

lo  to  to  m 
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MANILA  HEMP  AND  WIRE  ROPE  FOR  BUREAU  OF  EQUIPMENT, 

U.  S.  NAVY  DEPARTMENT. 

All  of  tills  material  was  made  at  the  Boston  navy-yard. 

Ehds  have  thimbles  turned  in,  four  seizings  at  each  ^nd, 

Boiie  24'^  long  between  served  ends. 

MANILA  KOPE,[3  STRANDS. 


No.  of 
test. 


4384 

4385 

4386 

4387 

4388 

4389 

4390 

4391 

4392 

4393 

4394 

4395 

4396 

4397 

4398 

4399 

4400 

4401 

4402 

4403 

4404 

4405 

4406 

4407 

4408 

4409 

4410 

4411 

4412 

4413 

4414 

4415 

4416 

4417 

4418 

4419 

4420 

4421 

4422 

4423 

4424 

4425 

4426 

4427 

4428 

4429 

4430 

4431 

4432 

4433 

4434 

4438 

4439 

4440 

4435 

4436 

4437 

4441 

4442 

4443 

4444 

4445 

4446 

4447 

4448 

4449 

4450 

4451 

4452 


Circum¬ 

ference. 


Inches. 

m 

lit 

hi 

n 

n 

2ii 

21  3 

IB 

3 

3 

3 

3t5 

3t'% 

3i 

3i 

34 

3^ 

3| 

4i 

4i 

4i 

4| 

4| 

4| 

.  4| 

4f 

5 

5 

5 

5i 

5i 

H 

5| 

5i-g 

5 

oia 

6 

6 

6 

6i 

6| 

6| 

6| 

6| 

6J 

n 

3i®b 
3  IB 

8i  - 
8i 

9 

9 

9 


Yarns 

per 

strand. 

one  turn 
in— 

10 

Inches. 

2i 

13 

2i 

16 

3 

19 

3 

24 

3 

28 

25  ' 

3# 

28 

31 

3| 

36 

‘  4J 

41 

4 

45 

4i 

. . . 

50 

4i 

57 

4^ 

63 

5 

68 

5 

75 

5i 

93 

/ 

81 

1 

108 

124 

-  .4. ...... 

’ 

.  143 

160 

Tensile 

strength. 


4,  284 

4.370 

4,  “^78 

5,  280  • 

5,  510 

6,  070 
6,  560 
6,  715 
6,  955 
8,  665 
8,  320 
8,618 

10, 775 
11, 225 
10,  520 

10,  890 

11,  670 
11, 640 
11, 120 
13, 160 

11,  570 

12,  330 
11,  640 
12, 510 
14, 910 

13,  630 
16,  020 
15, 690 

15,  340 

16,  070 
15,  850 
16, 420 
14, 840 
19, 020 

19. 370 
19, 490 
19,  230 

21,  510 
21,  200 
22, 980 
21,  620 

22,  450 
26,  790' 
26,  970 

26,  460 

27,  990 

29,  500 
■26, 990 
31,  900 

32. 150 
31, 000 

30, 400 

30,  050 

31,  480 
33,  780 
33,  020 

33. 370 
38,  800 

37. 450 
38,  790 
44,  650 
41,600 
47, 100 

55. 150 
54,  270 
52,  920 
48,  100 
48,  700 

50. 450 


Parted. 


1  strand. 

Do. 

Do.  * 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do.  • 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

2  strands  at  throat  seizing. 

1  strand. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do.  - 
Do. 

Do. 

Do. 

1  strand.  This  strand  had  been  cut  i^rior  to 
testing. 

1  strand. 

Do. 

Do, 

Do. 

Do. 

Do. 

1  strand  under  the  seizing. 

1  strand. 

Do. 

Do. 

^  At  throat  seizing, 
b  strand. 

Do. 

Do. 

Do. 

At  thimble. 

Do. 

1  strand. 
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CORDAGE 


MANILA  ROPE,  3  STRANDS-Contimiecl. 
[Throat  seizing,  wire.] 


No.  of 
test. 

Circum¬ 

ference. 

Tarns 

per 

strand. 

Lay, 
one  turn 
in— 

Tensile 

strength. 

j - 

Parted, 

• 

4453 

4454 

4455 

4456 

4457 

4458 

Inches. 

9| 

9I 

9| 

llg 

in 

in 

180 

Inches. 

H 

Pounds. 
60,  820 
56, 100 
59,  300 
73,  900 
77,  050 
74, 400 

1  strand. 

Do. 

1  strand  under  clamps. 

Under  the  seizing.  _ 

At  thimble. 

Under  the  seizing. 

199 

8i 

[All  wire  seizings.] 


4459 

111 

220 

QO 

79,  900 

! 

1-  strand  under  the  seizing. 

4460 

4461 

111 

111 

87, 200 
85,  300 

1  strand. 

Do. 

HEMP  ROPE,  3  STRANDS. 


4462 

4463 

4464 

4465 

4466 

4467 

4468 

4469 

4470 

4471 

4472 

4473 

4474 

4475 

4476 

4477 

4478 

4479 

4480 

4481 

4482 

4483 

4484 

4485 

4486 

4487 

4488 

4489 

4490 

4491 

4492 

4493 

4494 

4495 

4496 

4497 

4498 

4499 

4500 

4501 

4502 

4503 
4.504 

4505 

4506 

4507 

4508 

4509 

4510 

4511 

4512 

4513 

4514 

4515 


m 

n 

2i 

2S 

2i 

Ol  1 
Oil 

2H 

211 

Ol  n 

Ol  5 

3/5 

3  IB 
3tb 

q  9 

3tb 

3A 

3| 

3J 

3J 

4 
4 
4 

4i 

4| 

4| 

H 

3i6 

5* 

1 

^IB 

5| 

5| 

5| 

H 

H 

6i 

H 

®fB 

®TB 


11 

n 

14 

2J 

17 

2i 

22 

21 

26 

3 

32 

3| 

35 

3i 

41 

CO 

46 

3| 

54 

4i 

60 

n 

68 

4 

74 

n 

82 

5i 

88 

5i 

100 

108 

5i 

120 

5i 

4,  248 
4,444 
4,  020 
4,  750 
4, 897 

4,  985 
5, 182 

5,  305 
5,  890 

7,  948 

8,  075 
7,  700 

10,  630 

9,  290 
9,  320 

11,810 
11.670 
10.  640 
12,  950 
13, 140 
11, 910 
15,090 
13, 640 
14,  330 
15, 580 
12,  950 
15, 190 
15, 280 
17,  720 
14,  620 
19,  000 
18, 020 
17,  950 

19,  980 

20,  010 

19,  360 

24,  630 

25. 100 

25,  060 
28, 440 
27,  070 
27,  590 
32, 160 
31, 150 
29, 820 
31, 490 
31,  010 
30, 850 
35,  020 
35,  200 
35,  740 
39, 120 

39. 100 
38,  210 


3  strands. 

Do. 

1  strand. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

3  strands  behind  first  seizing. 
3  strands. 

1  strand. 

Db. 

2  strands.  , 

Do. 

1  strand. 

2  strands. 

*Do. 

1  strand. 

Do. 

Do, 

1)6. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

2  strands. 

1  strand. 

Do. 

Do. 

Do. 

Do. 

2  strands.  . 

Do. 

1  strand. 

Do. 

Do 

Do. 

Do. 

Do. 

Do.  . 

2  strands. 

1  strand. 

Do. 

Do. 
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HEMP  ROPE,  4  STRANDS. 


No.  of 

Circum- 

test. 

ference. 

Inches. 

4516 

m 

4517 

Hi 

4518 

Hi 

4519 

4520 

2i 

4521 

4522 

2i 

4523 

2i 

4524 

4525 

n 

4526 

2| 

4527 

4528 

2ii 

4529 

2ti 

4530 

2B 

4531 

4532 

4533 

4534 

O  7 

4535 

q  7 

4536 

3  IB 

4537 

3t°b 

.  4538 

q  9 

4539 

3t®b 

4540 

3ii 

4541 

m 

4542 

3B 

4543 

.  4544 

4545 

4S 

4546 

4i 

4547 

4i 

4548 

H 

4549 

4B 

4550 

Hi 

4551 

4ii 

4552 

5 

4553 

5 

4554 

5 

4609 

5h 

4610 

4611 

4555 

5i"b 

4556 

K  .1 

4557 

^TB 

4612 

H 

4613 

H 

4614 

4558 

4559 

4560 

H 

4564 

6 

4565 

6 

4566 

6 

4561 

^TB 

4562 

^i’b 

4563 

Tarns 

per 

strand. 

Lay, 
one  turn 
in — 

7 

Inches. 

n 

12 

2i 

12 

2i 

15 

3 

17 

2| 

19 

2? 

26 

H 

27 

3§ 

35 

4 

35 

di' 

45 

• 

50 

5 

56 

4i 

62 

5 

54 

4J 

68 

84 

84 

5i 

Tensile 

strength. 


Pounds, 
2,  760 
2, 490 

2.910 
3,240 
3,168 
3,085 
4,349 
4.  414 

4,  364 
6,  792 

5,  580 

6,  442 
6,  820 

6.910 

7,  800 

8,  460 
7,770 
8,  050 

12,  340 
12,  580 
12,  450 

8,  760 

9,  040 
8, 150 

17, 030 
14,  600 
17, 160 
13, 040 
12,  680 
13, 050 
20, 030 
20,  820 

20. 250 
22,  650 

19. 970 
20,  660 
22,  500 
22,  760 
24, 180 
26,  320 

28. 250 
26, 290 
19, 090 
20,  030 
18, 370 
29, 400 
30, 950 
28,  010 
32,  800 
32,  050 

31. 100 
36,  980 

34. 970 
36,  920 
36,  280 
35,  520 

36. 100 


Parted. 


1  strand. 

Do. 

2  strands. 

1  strand. 

3  strands. 

2  strands. 

Do. 

1  strand. 

4  strands. 

2  strands. 

1  strand. 

2  strands. 

1  strand. 

Do. 

Do. 

2  strands. 

1  strand.  / 

Do. 

Do. 

Do. 

2  strands. 

Do. 

4  strands. 

2  strands. 

Do. 

1  strand. 

2  strands. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

1  strand. 

Do. 

Do. 

2  strands  under  the  seizing. 

1  strand. 

Do. 

Do. 

Do. 

Do. 

4  strands. 

2  strands. 

4  strands. 

1  strand  at  thimble. 

2  strands. 

1  strand. 

At  thimble. 

1  strand  under  the  seizing. 
At  thimble. 

2  strands. 

2  strands  at  thimble. 

2  strands. 

4  strands  at  thimble. 

2  strands  at  thimble. 

Do. 


H.  Ex.  161 - 50 


% 
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CORDAGE 


STEEL  WIRE  ROPE,  6  STRANDS,  WITH  HEMP  CORE. 


No.  of 
test. 


4567 

4568 
'  4569 

4570 

4571 

4572 

4573 

4574 

4575 

4576 

4577 

4578 

4579 

4580 

4581 

4582 

4583 

4584 

4585 

4586 

4587 

4588 

4589 

4590 

4591 

4592 

4593 

4594 

4595 

4596 

4597 

4598 

4599 

4600 

4601 

4602 

4603 

4604 

4605 


Circum- 

ferenc'e. 


Inches. 

1 

1 

1 

1  3 
1  3 

n 

n 

11^ 

m 

m 

2Ta 
2t5 
2r5 
2^  " 
2ts 
2tb 
2^*5 

2j% 

2^s 

2i 

2i 

2i 

2H 

2H 

21b 

3 

3 

3 


31+ 

3g+ 

3g+ 

3| 

di 

3i 

4 

4 

4 


Wires 

per 

strand. 

Lay. 
one  turn 
in — 

7 

Inches. 

2h 

7 

3 

18 

3i 

18 

4i 

as 

4 

5i 

18 

18 

6 

18 

H  • 

18 

n 

18 

8 

18 

00 

/ 

18 

9 

Tensile 

strength. 


Pounds. 
8, 020 
7, 810 
7,  890 
9,  830 
10,  270 
9,  980 
15,  490 
15,  210 
15,  290 
18,  610 
18,  570 
18,  640 
25,  700 
25,  680 
25,  540 
34,  050 
34, 280 

34,  640 

35,  300 
39,  400 
38,  980 
42, 430 
41,  870 
43, 150 

47,  410 

48,  060 
46,  320 

57,  260 

58,  410 
58,  240 
62,  700 
60, 870 
62,  640 

83,  250 
83, 470 

84,  010 
89,  750 

85,  590 
88, 980 


• 

Parted. 

3  strands. 

Do. 

4  strands. 

3  strands. 

5  strands. 

4  strands. 

3  strands. 

4  strands. 

3  strands. 

4  strands. 

Do. 

Do. 

Do. 

Do. 

Do. 

i 

3  strands. 

Do. 

Do. 

I  At  thimble, 
j  1  strand. 

4  strands. 

3  strands. 

2  strands. 

1  strand. 

Do. 

3  strands. 

Do.  . 

Do. 

4  strands. 

Do. 

3  strands.  • 
.  2  strands. 

1  strand. 

3  strands. 

4  strands. 

Do. 

1  strand. 

At  the  thimble. 
4  strands. 


IRON- WIRE  ROPE. 


4606 

4607 

4t®h 

"18 

9i 

61, 080 
60,  490 
60,  050 

3  strands. 

Do. 

4608 

1  strand. 

/ 
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MATERIAL  USED  EOR  SEIZINGS. 


No.  of 
test. 


Material. 


4624 

Wire  ... 

4625 

. do 

4626 

4621 

. do 

4622 

. do 

4623 

4618 

. do 

4619 

. do 

4620 

. do 

4615 

. do 

4616. 

. do 

4617 

. do 

4636 

Hemp,  4 

4637 

. . do 

4638 

. do 

4633 

Hemp,  6 

4634 

. do 

4635 

. do 

4630 

Hemp,  9 

4631 

. do 

4632 

. do 

4627 

Hemp,  1 

4628 

. do 

4629 

. do 

• 

Circum-  I 

fpronoft  yarns  per 
tereuce. 


Inches. 


3 

xe 

3 

3 


.a 

8 

7 

7 

7 

xs 

k 


a 

4 
3 

5 

I 

3 
5 
a 

4 


1 

1 

1 

n 

li 


+ 

+ 

+ 


19 


19 


18 


Lay, 
one  turn 
in*— 


Inches. 


Tensile 

strength. 


Pounds. 
210 
212 
210 
609 
598 
595 
937 
928 
920 
948 
1,002 
1,  022 
490 
424 
398 
462 
5.54 
459 
964 
855 
905 
1,  480 
1,  250 
1,  375 


Parted. 


strand. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


RATLINE. 


4645 

4646 

4647 

4642 

4643 

4644 

4639 

4640 

4641 


Hemp,  15-thread 

..do . 

_ do . 

Hemp,  18-thread 

. do . 

. do . '... 

Hemij,  21-thread 

. do . 


Dg 

^Tg 

Irg 

•*^Tg 

in 

■‘•Tg 
1  1  1 
•*^lg 

111 


Irg 


li 

ii 


1,  .345 
1,495 
1,348 
1,  930 
1,670 
1,964 
1,730 
1,  986 
1,  884 


1  strand. 

Do. 

Doi 

2  strands. 

1  strand. 

Do. 

Do. 

2  strands. 

Do. 


f 
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PRESSURE  GAUGES 


PBESSUBE  GAUGES. 


Comparison  of  two  12-mch  and  one  6  inch  pressure  gauges  with 
testing  machine  gauge  No.  13,  for  U.  S.  S.  Veswvhis. 

Gauges  manufactured  by  the  American  Steam  Gauge  Company^  Bos¬ 
ton,  Mass. 


[Gauge  readings.] 


Testing 
machine 
gauge 
No.  13. 


i2-inch  gauge  No.  207971. 
Upward.  Downward. 


Pounds. 

50 

100 

200 


300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 


Pounds. 


Pounds. 


450 

503 

556 

606 

661 

714 

764 

815 

872 

924 

975 

1,020 

1,  073 


406 

454 


12-inch  gauge  No.  207,972.  6  inch  gauge  No.  207317. 


Upward. 


Pounds. 


Downward. 


Pounds. 


560 


I 

■II 


819 


’ll 

■IS 

il 

■\\ 

K 


408 
417 
458 
514 
518 
550 
569 
618 
621 
664 
671 
718 
722 
767 
771 
824 
827 
874 
880 
928 
936 
981 
990 
1,022 
1,  036 


Upward. 


415 

413 


776 

769 


Pounds. 
75 
130 
<250 
\  260 
'  360 


485 


555 


700 


845 


960 


1,060 


1, 185 


■iS' 


1,280 
1,380 
1,500 
1,620 
1,725 
1,840 
1,925 
2,  030 
2, 130 
2,  270 
2,  280 


Downward. 


Pounds. 


1, 190 
1, 180 


Where  two  gauge  readings  «ccur  under  the  same  pressure,  as  indi¬ 
cated  by  the  testing  machine  gauge,  the  second  reading  was  obtained 
after  jarring  the  gauge  being  compared. 
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PRIVATE  TESTS. 


Date. 

Material. 

1890. 
July  11 

Steel  pla£e . 

_ do . 

- do . 

14 

Iron  and  steel  bars,  elec¬ 
trically  welded. 

15 

Brass  and  bronze . 

18 

Railroad  rail  joint . 

21 

Steel  plate . . 

28 

Steel  bars . 

W  rough  t-jron  bar . 

29 

Steel  plate . 

....do  . 

31 

_ do . 

Aug.  5 

Railroad  rail  joint . 

6 

Wrought-iron  plate . 

7 

Hydraulic  gauge . 

12 

Railroad  rail  joint . 

16 

Steel  plate . 

20 

Wrought-iron  plate . 

Sash  chain . 

Babbitt  nut . 

Steel  castings . 

22 

Bricks . 

29 

Steel  castings . 

Wrought-iron  plate . 

Steel  bar . 

Sept.  3 

Bricks . 

4 

Railway  spikes . 

9 

Spirally  wound  tubes . . . 

22 

Bricks . 

23 

Sash  chain . 

Tackle  block  hooks . 

25 

Sandstone . 

Oct.  8 

Bronze . 

15 

Sash  chain . 

16 

Wrought  iron . 

27 

Cordage  . 

29 

Masonry . 

30 

Sash  chains.- . 

Turn  buckle . 

Linen  lines . 

Nov.  3 

Bricks . 

Steel  plate . 

8 

- do . 

10 

Steel  rails . 

13 

Thread  and  lines . 

14 

Trolley- wire  joints . 

21 

Manganese  steel . 

24 

Steel  castings . 

28 

Steel  plate . 

t 

- do . 

Dec.  1 

Manila  rope . 

6 

Steel  plate . 

18 

- do . 

- do . 

Wrought-iron  plate . 

27 

Locomotive  driving  box. 
'Trace  chain . 

30 

Steel  plate . 

1891. 

Jan.  2 

Riveted  joints  and 
metal. 

5 

Bricks . 

6 

Wrought-iron  bars . 

7 

Riveted  joints  and 
metal. 

9 

Wrought-iron  plate . 

10 

Riveted  joints . 

15 

_ .do . 

20 

Chain  and  swivel . 

For  whom  tested. 


Name. 


F.  A.  Houdlette  &  Co . 

Win.  Allen  &  Sons . 

Cunningham  Iron  Works  Co.. 
Thomson  Electric  Welding 
Co. 

Cowles,  E.  S.  &  Al.  Co . 

The  Weber  Eailway  Joint 
Manufacturing  Co. 
Cunningham  Iron  Works  Co. . 
Thomson-Houston  ElectricTlo . 

Boston  Bolt  Co . .  - . 

Geo.  H.  Lloyd . 

Edward  Kendall  &  Sons . 


Cunningham  Iron  Works  Co.. 
Standard  R^lway  Rail-joint 
Co. 

Cunningham  Iron  Works  Co. . 
Star  Brass  Manufacturing  Co. 
Standard  Railway  Rail-joint 
Co. 

Cunningham  Iron  Works  Co. . 

. . do . . 

Thomas  Morton . 

G.  W.  &  F.  Smith  Iron  Co . 

American  Steel  Car  Wheel  Co  . 

W.  M.  Kasson . . 

Edward  Kendall  &  Sons . 

Cunningham  Iron  Works  Co.. 
Thomson-Houston  Electric  Co . 

W.  M.  Kasson . 

Dunham  Manufacturing  Co. . . 
Pneumatic  Dynamite  Gun  Co. 
Metropolitan  Sewerage  Com  . . 

Thomas  Morton . 

Thos.  Lau^lin  &  Son . 

Andrews,  Jaques  &  Rantoul. . 
The  Aluminum  Brass  and 
Bronze  Co. 

Thomas  Morton . . . . . 

Lebanon  Iron  Go . 

Luther  W,  Lee . 

Metropolitan  Sewerage  Com  . . 

Thomas  Morton . 

Laconia  Car  Co  . . 

Luther  W.  Lee . 

Philadelphia  and  Boston  Face 
Brick  Co. 

E.  D.  Leavitt . 

Wm.  Allen  &  Sons . 

P.  H.  Dudley . 

A,  M,  White . 

Edison  General  Electric  Co. . . 

N.  W ashhurn . 

E.  D.  Leavitt . 

Cunningham  Iron  Works  Co. . 

Wm.  Allen  &  Sons. . . 

V an  Slyck  <fe  Van  Sly ck . 

Carnegie,  Phipps  &  Co . 

N  ashua  Iron  and  Steel  Co  . . . . 

Quinn  &  Co . 

Hartford  Steam  Boiler  Inspec¬ 
tion  and  Insurance  Co. 

South  Boston  Iron  Works  . . . . 

Bridgeport  Chain  Co . 

Prof.  G.  Lanza . 


Washburn  &  Moen  Manufac- 
tui’ing  Co. 

Waldo  Bros . . — 

Wason  Manufacturiug  Co  . . . 
H.  S.  Robiuson . 


Geo.  H.  Lloyd. 
H.  S.  Robinson . 

. do . . 

P.  Dudley . 


City. 


Boston . 

Worcester . . . 
Charlestown. 
Lynn . 


Lockport . . 
New  York. 


Charlestown  — 

Lynn : . 

Boston  . . . 

.  i..do . 

Cambridgeport 
Charlestown... 
Boston . 


Charlestown. 

Boston . 

_ do . 


Charlestown..., 

_ do . 

New  York . 

Boston . 

_ do . 

_ do . 

Cambridgeport 

Charlestown... 

Lynn . . 

Boston . 

_ do . . 

N  e w  IJork . . 

Boston . 

New  York . 

Portland . 

Boston . 

Bridgeport..  .. 


New  York. 
Lebanon  .. 

Boston - 

_ do . 

Neiv  York. 
Laconia.... 
Boston  . . . . 
_ do . 


Cambridgeiiort 

Worcester , - 

N  e  w  Y  ork . . 

Water  bury .... 

Boston . 

Allston . 

Cambridgeport 

Charlestown... 

Worcester . 

Providence  - 

Pittsburg . 

Nashua . 

Portland . 

Hartford . 


South  Boston. 
Bridgeport  . . . 
Boston . 


Worcester . 

Boston  .... 
Springfield 
Boston  .... 


- do - 

- do _ 

- do - 

Portland. 


State. 


Mass. 

Mass. 

Mass. 

Mass. 

N.  Y. 

N.  Y. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

N.  Y. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

N.  Y. 

Mass. 

N.  Y. 

Me. 

Mass. 

Conn. 

N.  Y. 

Pa. 

Mass. 

Mass. 

N.  Y. 
N.  H. 
Mass. 
Mass. 

Mass. 

Mass. 

N.  Y. 

Conn. 

Mass. 

Mass. 

Mass. 

Maas. 

Mass. 

R.I. 

Pa. 

N.H. 

Me. 

Conn. 

Maas. 

Conn. 

Mass. 


Maas. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Me. 
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PHI  VA  TE  TESTS— Continned. 


Date. 

Material. 

For  whom  tested. 

Name. 

City. 

State. 

1891. 

.T  an .  28 

T{rir,lc.«« . 

W^ aldo  Bros . . 

Boston  .’ . 

Mass. 

24 

(rranite. _ _ 

Pigeon  Hill  Granite  Co  ....... 

Eockport . . 

Mass, 

Fire-proof  building 

Corning  Clay  Works . 

St.  Paul . 

Minn. 

blocks. 

29 

Steel  plate _ .  . .  _ 

Wm.  Allen  &  Sons . 

Worcester . 

Mass. 

Feb.  2 

Saud.stoiie _  .  . 

Andrews,  Jaques  &.  Eantoul.. 

Boston . 

Mass. 

(rranite . 

Pigeon  Hill  Granite  Co . 

Eockport . 

Mass. 

9 

Kiveted  Joint  and  metal. 

Edward  Kendall  &  Sons . 

Cambridgeport  ... 

Mass. 

Steel  plate  _ 

Golding  &  Co . . 

Boston . 

Mass. 

Steel  chain . . 

Bradlee  &  Co . . 

Philadelphia . 

Pa. 

10 

Jack  screws . 

A .  0.  N orton . 

Boston . 

Mass. 

13 

Fire  bricks . 

Newton  and  Watertown  Gas 

Watertown . 

Mass. 

Light  Co. 

16 

KivetefI  i  nints  and 

"WilHmn  Allen  Ar.  Sons . . 

"Worcester . 

Mass. 

metal. 

0  % 

Camel  bair  belting 

F.  Eeddaway  &  Co . 

New  York . 

N.  Y. 

17 

Eiveted  joint  audluetal. 

Edward  Kendall  &  Sons . 

Cambridgeport  ... 

Mass. 

19 

Steel  cast  in g . . 

American  Steel  Car  Wheel  Co. 

Boston . 

Mass. 

21 

Soring  steel . . . 

Pennsylvania  Eailroad  Co. . . . 

Altoona . 

Pa. 

24 

Steel  plate . . 

Cunningham  Iron  Works  Co  . 

Charlestown . 

Mass. 

Cast  iron . 

G.  W.  &  F.  Smith  Iron  Co . 

Boston . 

Mass. 

25 

_ do . ^ _ 

Golding  &  Co . 

_ do . 

Mass. 

Eiveted  ioints  and  luetal 

EdwarS^  Kendall  &  Sons . 

Cambridgeport . . . 

Mass. 

Turn  buckle . . 

Laconia  Car  Co . 

Laconia . 

N.H. 

28 

Chain  cable  . . 

Bradlee  &  Co . 

Philadelphia . 

Pa. 

Cast  iron . .  . . 

N.  S.  Rartlett  &.  Co . . 

Boston . 

Mass. 

Mar.  3 

Steel  bars . .  . 

C.  P.  Lovell . 

_ do . 

Mass. 

9 

Wrought-iron  plate . 

Boston  Bridge  Works . 

-  - .  .do  . . 

Mass. 

13 

Eailroad  chain  . 

H.  J.  Bettis . 

_ do . 

Mass. 

16 

Steel  casting _ 

American  Steel  Car  Wheel  Co. 

. . .  .do . 

Mass. 

Steel  bar  . .  7 . 

Golding  &  Co . ■ 

_ _ do . ; . 

Mass. 

Wrought-ifon  rods . 

Fuller,  Dana  &.  Fitz . 

_ _ do . 

Mass. 

18 

Steel  casting . . 

American  Steel  Cai'  Wheel  Co. 

_ do . . 

Mass. 

23 

Brick  pier . 

Andrews,  Jaques  &  Eantoul.. 

- .  -  .do . 

Mass. 

Sandstone . 

Fairhaven  Sandstone  Co . 

Fairhaven . 

Wash. 

25 

Draw-bars  and  malle- 

Wilmington  Malleable  Iron 

Wilmington . : 

Del. 

able  iron. 

Co. 

26 

Chain . 

A.  E.  Stevens  &  Co . . 

Portland . . 

Me. 

27 

Wrought-iron  strap _ 

Dodge,  Halev  &.  Co . 

Boston . 

Mass. 

Apr.  1 

Steel  bars . 

Burnham  &  Ituggan  Eailway 
Applianee  Co. 

- do . 

Mass. 

2 

Steel  wire . 

H.  J.  Bettis . 

M  ass. 

6 

Sandstone . 

E.  M.  Evans . . . 

New  York . . . . 

‘  N.  Y. 

Chain . . 

A.  E.  Stevens  &  Co . 

Portland . . 

Me. 

15 

Jack  screws . 

A.  0.  Norton . 

Boston . 

Mass. 

Terra  cotta . 

Boston  Terra  Cotta  Co . 

_ do . 

Mass. 

Granite . 

Norcross  Bros . . 

....  do . . . . . 

Maas. 

Cast  iron . 

Woonsocket  Eubber  Co . 

AYoon  socket _ 

E.  1. 

Steel  jilate . 

Geo.  H.  Lloyd . 

Bo.ston . . 

Mass. 

16 

_ do . 

Edward  Kendall  A  Sons . 

Cam  hri  dgeport 

Maas. 

17 

Steel  bars . 

Washburn  Car  Wheel  Co . 

Hartford  _ _ '  . 

Conn . 

24 

Steel  shall . . . 

Henry  M.  Howe . 

Boston . - . 

Masa. 

29 

Chain . 

A.  E.  Stevens  A,  Co . 

Portland . . 

Me. 

30 

Jack  screw . 

A.  0.  Norton . . 

Boston . . 

M  ass. 

May  2 

Copper  wire . 

Chas.  E.  Fletcher . 

_ do _ 

Masa. 

4 

Columns,  steel . 

Jones  &.  Laughlin . 

tdiica.o’o _ 

Ill 

5 

Locomotive  side  rods _ 

Houghton  (fc  Richards . 

Boston _ ...... 

M  ass. 

Steel  casting . 

American  Steel  Car  Wheel  Co. 

South  Boston  . .  . . 

M  a  ss . 

6 

Steel  bars  . 

C.  P.  Lovell . 

Boston . . 

M  ass. 

7 

_ do . 

Washhui’n  ('ar  Wheel  Co _ 

W^  orcester  _ 

M  a.ss. 

9 

Steel  plates . 

Edward  Kendall  A  Sons  _ 

Canihridgeport  - 

Ma'sis. 

15 

_ do . 

Cunningham  Iron  Wnrks  C<» 

r!liftrlostr>wn  .  . 

Mass 

Locomotive  side-rods . .. 

Houghton  &  Eichards . 

Boston . 

Mass. 

16 

Bricks . 

Fiske  &.  Coleman . 

_ do  ..  .  ' 

Mass. 

.  - ,  .do  . . 

Metropolitan  Sewerage  Com.. 

. .  .do . 

Mass. 

19 

Insulators  and  pull-otik. 

Gould  &  Watson . 

M  a.ss, 

20 

Steel  plate . . 

Edward  Kendall  &  Sons  .  _ 

Camhrid  o-enort 

IVT 

21 

Terra  cotta . 

Boston  Terra  Cotta  Co . 

Boston . . 

Mass. 

25 

Bricks . 

Fiske,  Coleman  &  Co . 

do  . . 

Mass. 

26 

Helical  springs . 

Prof.  J.  B.  Johnson . 

St,  7  iOinsi  .  . . 

Mo. 

June  1 

Steel  plates . . 

Geo.  H.  Barrns . 

Boston  _  . 

IVf 

4 

Artificial  granite . 

Keene  Granite  Terra  Cotta 

Keene . . . 

N.  H. 

and  Tile  Co. 

5 

Granite . 

Alex.  McDonald  &.  Son . 

Camhrid  tre  _ 

AT 

6 

Wrought-iron  rods . 

Eiehle  Bros . 

Philadelphia. . 

Pa. 

8 

Steel  plates . 

Edward  Kendall  &  Sons . 

Cambridgeport . . . 

Mass. 

PRIVATE  TESTS. 
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PEI  VA  TE  Continued. 


Date. 

Material. 

* 

For  whom  tested. 

Name. 

City. 

State. 

1891. 
June  8 

13 

16 

17 

18 

23 

'24 

25 

27 

29 

30 

Iron . 

Steel  columns . 

Steel  plates . . . 

_ do . 

_ do . 

Cotton  d  nclc _ _ 

Granger  Foundry  and  Ma¬ 
chine  Co. 

Carnegie,  Phipps  &  Co . 

Edward  Kendall  &c  Sons . 

Cunningham  Iron  Works  Co  ^ 
Stone,  Carpenter  &  Willson  .. 
J.  H.  Lane . 

Providence  . 

Pittsburg . 

Cambridgeport  ... 

Charlestown . 

Providence . 

Boston . 

R.  I. 

Pa. 

Mass. 

Mass. 

R.  1. 

Mass. 

Mass. 

Mass. 

Pa. 

Mass. 

Mass. 

Mass. 

N.  Y. 
Mass. 

N.  J. 

frranitft . . . 

Braintree  Granite  Co . 

_ do  . . 

Steel  plates . 

Steel  bar . . 

Lowell  Water  Board . 

I.  P.  Morris  Co . . 

Lowell . 

Philadelphia . 

Cast  iron . . . 

A.  W.  Rounds . 

Boston . 

Insulated  pull-off. . 

Wrought-iron  bars . 

Steel  rails . 

Gould  ■&.  W atson  Co . 

Houghton  &  Richards . 

P.  H.  Dudley . 

_ do . 

N  e  w  Y  ork . . 

Steel  plate . 

Riveted  joints . 

Edward  Kendall  &  Sons . 

Camden  Hon  Works . 

Cambridgeport . . . 
Camden . 

INDEX 


G 


Page. 

Aluminum  bronze  for  cousoles,  12-incb  B.  L.  rifled  mortars .  241 

Analyses,  cliemical :  -♦ 

Steel  rails . 1 . .  324 

Axle,  railroad.  (See  Railroad  material.) 

Belleville  springs,  comjiression  of . 258 

English  manufacture . . 262 

French  manufacture .  258 

Watertown  Arsenal  manufacture . : . .  266 

^  Steel  plate  used  in  springs . . .  267 

Bluestone,  North  River.  (See  Stones,  natural.) 

Brick  piers . 739 

Common  brick  piers,  12  inches  square : 

28  inches  high . .'y .  739 

35  inches  high .  740 

51  inches  high  (hollow  center) . . . '  741 

J'ace  brick  pier,  15J.nches  square : 

45  inches  high  (hollow  center) . 742 

Tabulation . . . ^ .  743 

Cast  iron : 

Gun  carriages,  12-inch . . . .  T . .'. .  291 

Pig  irons .  291 

Shot,  12-inch .  292 

Watertown  Arsenal . -. .  291 

Chain: 

Cable . . ^ .  720 

Iron . .'. .  722 

Shackles .  721 

Swivels . *. . .  721 

Copper  cylinders  for  crusher  gauge,  g  square  inch  area .  255 

Cordage .  747  * 

Hemp  rope . : . . . 782,  784,  785,  787 

*v.  .  Hemp  rope,  Russia . . . .  776 

Hemp  rope,  tarred : 

1.8-inch  circumference . - . . . 749,  752 

3.2-inch  circumference . 753,  754 

4|-inch  circumference . . ., . 755-757 

6J-inch  circumference . ^ .  758 

Hitches,  knots,  and  sidiccs . 778-780 

Strands  and  yarns . T .  773 

Manila  rope . 782-784 

1.5-inch  circumference .  761 

2|-inch  circumference .  762 

4|^-inch  circumference . 763,775 

6i-inch  circumference . 765-T72 

793 


794 


INDEX 


Page. 

C  ordage— C  onti  joined . 

Manila  rope — Continued. 

Hitches  and  sjdices . 780,  781 

Strands  and  yarns . 773,774 

Strap,  selvage .  777 

Wire  rope . 786 

Endurance  of  rotating  shafts .  669 

Cast  (gun)  iron  No.  4 .  671 

Cold  rolled  iron . 672-675 

Steel  bars :  .  ^  * 

No.  12 .  677 

No.  15 . 676 

No.  18 . \ . , . :  676 

Summarized  tabulation .  678 

Tension  tests  of  ruptured  endurance  bars .  679 

Steel . . . . ‘ . 681-698 

Wrought  iron . 699-718 

Tabulation .  719 

Gauges,  pressure . 788 

Granite.  (See  Stones,  natural). 

Gun  specimens:  •> 

3.2  inch  B.  L.  steel  field  guns .  7 

Jacket  No.  80 . 15 

No.  90 .  16 

'  No.  95 .  17 

No.  100 . la 

Tube  No.  77 . 9 

No.  83 . 11 

/No.  87 .  12 

No.  92 . 13 

No.  99 .  14 

Specific  gravity  and  hardness . *. .  19 

Tabulation . 19 

3.2-incb  B.  L.  rifle  (Driggs-Scbroeder)  : 

Steel  tube . L .  20 

5-incb  B.  L.  steel  siege  rifles . 21 

Jacket  No.  3 .  26 

No.  7 . •. . . . .  27 

Tube  No.  4 . 23 

*  No.  7 .  24 

No.  10 . 25 

Specific  gravity  and  hardness .  28 

Tabulation . - .  28 

7-inch  B.  L.  steel  siege  howitzer  .  29 

Jacket  No.  1 . 34 

No.  6 .  36 

No,  8 .  37 

No.  9 . . : .  38 

Tube  No.  3 . ! . . .  31 

No.  5 . 32 

No.  9 .  33 

8'inch  steel  B.L.  rifles . . .  41 

•Jacket  No.  2 .  83 

No.  5 . . . r.  86 

Ho.  8 .  87 


INDEX 


(jliin  s'peciiuens — CoTitiimed. 

8-iueli  steel  B.  L.  rides — Coiitiuued. 

Jacket  No.  9 . 

No.  10 . 

^  No.  11 . 

No.  12 . 

No.  13 . 

'  No.'ll . 

No.  15 . 

",  '  No.  16 . . 

No.  17: . 

.  No.  18 . 

No.  19..... . 

No.  20 . 

^  No.  23.... . 

Tube  No.  2 . . 

No.  6 . 

No.  7 . 

No.  8 . 

No.  9 . 

No.  ll?-. . 

No.  12 . 

.No.  13 . 

No.  15...,. . ; . 

No.  16 . 

No.  17 . 

No.  18 . 

No.  19 . 

No.  20 . 

'  No.  21 . . 

No.  23 . 

Specific  gTavit.Y  and  hardness. . 

Tabulation . . 

10-incli  steel  B.  L.  rides . 

.  Jacket  No.  2.... . 

Tube  No.  2 . 

No.  3..; . 

Specific  gravity  and  hardness.., 

10-incb  wire-wound  ride  No.  1 . 

Hoop  Ai . 

C,  ..  . . . . 

C2 . 


Jacket  ...\ . 1.. 

Trunnion  hoop . . . 

.Tabulation  . . 

12-incb  B.  L.  rided  mortars  .....T 
Aluminium  bronze  for  consoles 

-  Cast-iron  trial  cylinder . . 

Mortar  No.  1 : 

Body . . 

Mortar  No.  2 : 

Body . 


\  fiH/'fir 

ffcfrrturr  fir  .iifct: 

.  ,795" 


r  F 
'  > 


I’a^e. 


90 

91 

92 
96  • 

- 

98 

.  102 
.  103 

.  104 

.  107 

.  108 
.  109 

.  112 
43 

46  ^ 

47 
50 

53 

54 
62 
63 

70 

71 

72 

75 

76 

77 
80 
81 

.  114 

115, 116 
.  *117 

121 
.  119 

.  120 
.  121 
.  123 

.  137 

.  140 

.  143 

.  150 

.  156 

.  125 

.  134 

.  168 
.  '  169  ' 
.  241 

.  171 

.  176 


181 
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Gan  specimens — Continued.  ' 

12-incli  B.  L.  rifled  mortars — Continued. 

Mortar  No.  3: 

Body .  186 

Mortar  No.  4 : 

Hoop  A4 .  191 

Mortar  No.  18; 

Hoop  A4 . 192 

Mortar  No.  19: 

Hoop  Bi . T . . . . - .  193 

Mortar  No.  20: 

Hoop  A4 . 194 

Bi . r . . . . .  195 

Mortar  No.  21 : 

I  -Hoop  A,3 .  196 

Bi . A.... .  197 

^  Mortar  No.  22: 

Hoop  A4 . " .  198 

Mortar  No.  23: 

Hoop  A4 . 199 

Mortar  No.  25:  • 

Hoop  A4 . 206  ^ 

Mortar  No.  26; 

Hoop  A4 . 201 

,  Mortar  No.  27 :  ,  " 

Hoop  A4 .  202 

Mortar  No.  28 : 

'  Hoop  A4 . -  203 

,  Mortar  No.  29: 

•  HoopA4..„ . ' .  204 

Mortar  No.  30 : 

Hoop  A4 .  205 

Specific  gravity  and  hardness : 

*  Bodies . .  207 

Hoops . 206 

■  Tabulation : 

Bodies .  207, 

Hoops .  209 

12-incb  B.  L.  steel  mortar  No.  1 .  211 

Jacket . 216 

Tube . . ; .  213 

Specific  gravity  and  baldness . . .  219 

Tabulation . . . ^ . 

Initial  strains : 

10- inch  jacket . . . ^ .  268 

10-incb  tube .  269 

Cold-rolled  iron  bar . 271 

Bail  way  axle . . . .  .T _ _ _ T .  300 

Limestone.  (See  Stones,  natural.) 

Marble.  (See  Stones,  natural.)  • 

Nails,  adhesion  in  wood: 

White  oak .  745 

White  pine .  744 

Yellow  pine .  744 

Pig  irons .  291 

N 
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Pressure  gauges .  788 

Privatetests . * .  789 

Railroad  material; 

Axle,  steel,  roller  journal  bearings .  297 

Description . 299 

'  Internal  strains .  300 

Tabulation : 

Compression  tests . ! .  322 

Tension  tests .  321 

Steel  rails : 

Chemical  composition  of  heads  . . , . •. .  324 

Compression  and  cold  flow . 431 

Description .  323 

Hardness .  326 

Shearing  tests . 444 

Specific  gravity  and  hardness  of  heads . ^ .  428 

Tension  tests . - . . .  379 

TransA^erse  tests . 326 

Tabulation : 

Tension  tests . 426,  429,  430 

Transverse  tests .  424 

Ribbon  tape,  brass  and  steel . * .  251 

Riveted  joints : 

Description . 445 

i-inch  steel  plate. 

Single-riveted  butt  joints : 

I  ^-inch  drilled  holes,  2f-inch  pitch . 448,  449 

|-inch  drilled  holes,  2|-inch  pitch . 450,  451 

^-inch  drilled  holes,  3-inch  pitch . . 456,  457 


Single-riveted  lap  joints : 

|-inch  drilled  holes,  2|-inch  pitch. 
1-inch  drilled  holes,  2|^-inch  pitch. 
l|-inch  drilled  holes,  2|-inch  pitch 
Jf-inch  drilled  holes,  2|-inch  pitch 
li^-iuch*drilled  holes,  3i-inch  pitch 
l|^-inch  drilled  holes,  3f-inch  pitch 
Ijr-inch  drilled  holes,  3f-inch  pitch 
Double-riveted  butt  joints: 


f-inch  drilled  holes,  2f-inch  pitch . 446, 447 

|-inch  drilled  holes,  2|-inch  pitch . 4.52-455 

^-inch  drilled  holes,  3^-inch  pitch . 458-461 

l-inch  drilled  holes,  3|-inch  pitch . 462,  463 

l^-inch  drilled  holes,  4|-inchipitch . 464-467  - 

Double-riveted  lap  joints : 

|-inoh  drilled  holes,  2|-inch  pitch . 470,  471 

,  ^-inch  drilled  holes,  2|  inch  pitch . 472,  473 


T^g-inch  steel  plate : 

A  Single  riveted  butt  joints ; 

^-inch  drilled  holes,  1-inch  pitch  . 
^-inch  drilled  holes,  l^-inch  pitch 
i-inch  drilled  holes,  l|-inch  pitch 
1-inch  drilled  holes,  3|-inch  pitch 
Double-riveted  butt  joints: 


^-inch  drilled  holes,  If-inch  pitch .  489 

^-inch  drilled  holes,  2-inch  pitch . . .  <  490 


.  486 

.  487 

.  488 

492-494 


468,  469 
474,  475 
476,  477 
478,  479 
480,  481 
482, 483 
484, 485- 
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Riveted  joints — Continued. 

T^g-inch  steel  plate — Continued. 

Double-riveted  butt  joints — Continued, 
^-inch  drilled  holes,  2|^.inch  pitch. . 
1-inch  drilled  holes,  3^-inch  pitch  . 

Double-riveted  lap  joints: 

l-inch  drilled  holes,  S^-inch  pitch.  . 
1-inch  punched  holes,  S^-inch  pitch 
f-inch  steel  plate. 

Single-riveted  lap  joints: 

l-ijich  drilled  holes,  If-inch  pitch. . 
1-inch  drilled  holes,  2f-inch  pitch . . 

Double-riveted  butt  joints : 

|-inch  drilled  holes,  2^rinch pitch., 
f-inch  drilled  holes,  2|-inch  pitch . . 
f-inch  drilled  holes,  3^-inch  pitch. . 
l-inch  drilled  holes,  3f-iuch  pitch.. 
|-inch  drilled  holes,  4^-inch  pitch . . 
l-inch  drilled  holes,  2|-inch  pitch.  . 
l-inch  drilled  holes,  3f-inch  pitch. . 
l-inch  drilled  holes,  3|-inch  pitch. . 
l-inch  drilled  holes,  4|-inch  x)itoh. . 
l-inch  drilled  holes,  4|^-inch  pitch. . 
l-inch  drilled  holes,  5|-inch  jiitch . . 

Double-riveted  lap  joints : 

l-inch  drilled  holes,  l|-inch  jiitch. . 
|-inch  drilled  holes,  2-inch  pitch... 
l-inch  drilled  holes,  2|-inch  pitch., 
l-inch  drilled  holes,  2|-inch  intch.. 
-^^g-inch  steel  plate: 

Single-riveted  butt  joints: 

|-inch  drilled  holes,  2-inch  pitch  . . . 
^-inch  punched  holes,  2- inch  pitch., 
^l^-inch  drilled  holes,  2|-inch  jiitch  . . 
-^-inch  punched  holes,  2|-inch  x>itch 
-^-inch  drilled  holes,  2|-inch  pitch  . . 
|-inch  punched  holes,  2|-inch  x>itch 
|-inch  drilled  holes,  2|-inch  pitch  . . 

Single-riveted  laj)  joints : 

^-inch  drilled  holes,  l^^-inch  pitch.. 
|-inch  launched  holes,  l^^-inch  lutch 
l^-inch  drilled  holes,  l|-inch  pitch.. 
|-inch  punched  holes,  If-incb  jiitch 
^-inch  drilled  holes,  l|-inch  pitch.. 
|-inch  punched  holes,  If-inch  pitch 
^-inch  drilled  holes,  2-inch  pitch  ... 
^-inch  punched  holes,  2-inch  pitch  . 
l|-inch  drilled  holes,  2-inch  pitch  . . 
l|-inch  drilled  holes,  2|-inch  pitch . 
l|-inch  drilled  holes,  2|-inch  pitch. 
l|-inch  drilled  holes,  3^-inch  pitch . 

Double-riveted  butt  joints : 

l-inch  drilled  holes,  3i-inch  pitch  .. 
l-inch  drilled  holes,  2|-inch  pitch . . 


Page. 


.  491 

. ...495-497 

498,  500,  502,  504 ' 

499,  501,  503,  505 


..  522 

..  525 

506,  507 
508,  509 
. .  510 

516,  517 
511,  512 
. .  513 

514,  515 
.  518 

..  519 

..  520 

..  521 

,.  523 

.  524 

..  526 

..  527 


529 

530 

531 

532 

533 

534 

535 

537 

538 

539 

540 

541 

542 

543 

544 
|56 

557 

558 

559 

528 

636 
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Riveted  joints — Continued. 

-j^g-inch  steel  plate — Continued. 

Double  riveted  Ian  joints: 

'  l-incb  drilled  holes,  2'inch  pitch .  545 

^  ^-inch  punched  holes,  2-inch  pitch .  546 

^-inch  drilled  holes,  2J-inch  pitch . . . .  547 

l-inch  punched  holes,  2|-inch  pitch . . .  548 

•Jf-inch  drilled  holes,  2|-inch  pitch _ I . p .  549 

^-inch  punched  holes,  24-inch  pitch . . .  550 

l-inch  drilled  holes,  3f-inch  pitch .  551 

Triple  riveted  lap  joints:  , 

|-inch  drilled  holes,  2f-inch  pitch . T .  552 

^-inch  drilled  holes,  3-inch  pitch .  .  553 

^-inch  drilled  holes,  3i-inch  pitch .  554 

l-inch  drilled  holes,  3^-inch  pitch .  555 

Tabulations : 

J  inch  steel  plate . 560 

V^-inch  steel  plate .  568 

|-inch  steel  plate . : .  574 

-i^-inch  steel  plate .  580 

Hope,  hemp  and  manila.  (See  Cordage.) 

Rope,  wire .  786 

Sandstone.  (See  Stones,  natural.) 

Shackles,  chain . 721 

Slate,  Monson,  Me.  (See  Stones,  natural.) 

Springs,  Belleville: 

English  manufacture . 262 

French  manufacture . 258 

Watertown  Arsenal  manufacture . . ^ .  266 

Steel  plate  used  in  springs .  267 

Swivels,  chain . -• . .  721 

Steel  bars: 

Fixtures  for  hydrostatic  tests . 656,664 

Rolled  bar  from  Bethlehem  Iron  Company .  667 

Steel  castings: 

For  5-inch  siege  carriage .  660 

For  shells . : .  279 

From  I.  G.  Johnson  &  Co.. .  668 

Steel  plates: 

Belleville  spring  metal .  267 

Cheek  plates,  7-inch  howitzer  carriage .  659 

From  National  Armory . 661-663 

From  W ater vliet  Arsen  al .  658 

Watertown  Arsenal  boilers .  657 

Steel  rails.  (See  Railroad  material.) 

Stones,  natural . . . 723 

Compression  tests . . ; . 735,  736 

Shearing  tests .  737 

Transmission  of  heat .  738 

Transverse  tests : 

Bluestone,  North  River .  731 

Granite : 

Quincy . 733 

Worcester .  732 
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Stones,  natural — Continued. 

Transverse  tests — Continued.  ^ 

Limestone:  ^ 

Indiana .  726 

Indiana,  hoosier  buff  oolitic . 725 

Marble : 

Lee,  Mass  . 727 

Vermont. . . . * .  726 

Sandstone : 

Ohio .  729 

Portland,  Conn.,  red . * .  729 

Potomac  red . : .  728  ' 

Slate,  Monson,  Me .  730 

Tabulation . . .  734 

Tape,  brass  and  steel  ribbon . “  250 

Temperature  tests,  steel  bars  (second  series) : 

Tension  tests . 603-617 

Initially  compressed  then  tested  by  tension . . 622-651 . 

After  straining  by  tension  and  resting . ' .  652 

Tabulations : 

Tension  tests . 618 

Showing  final  elastic  limit,  tensile  strength,  and  elongation  after  va¬ 
rious  treatments . 654 

Wire  rope .  786 

Wire,  steel,  round  and  square . 221 

15-inch  square  tinned,  from  R.  H.  Wolff  &  Co. : 

Description  .  223 

Details  of  tension  tests . 224-235 

Tabulation^-..-. .  236 

15-inch  square  tinned,  with  serrated,  scarfed  joints .  237 

Round,  not  tinned . . • .  238 

/ 

Round  and  square  from  New  York  Arsenal .  239 
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